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1. Introduction 


This document provides information to program the SPERRY UNIVAC 0776 Printer Subsystem (Figure 1-1). The 
description of the hardware includes the printer characteristics and configurations, subsystem components, and 
operating sequences. Programming information, which is limited to control and diagnostic byte structures, 
includes a description of all commands and status and sense data bytes, in addition to recovery procedures 
required for operation and diagnostic purposes. 


The 0776 printer is a freestanding impact printer. It employs a horizontal-moving print band in a print cartridge 
assembly which permits easy interchangeability by the operator. The print characters are etched on the print 
band and arranged in arrays (type fonts) which are repeated around the periphery of the print band. 





Figure 1—1. SPERRY UNIVAC 0776 Printer Subsystem 
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The printer has a full 136-position print line buffer (PLB) used to store characters during the printing operation. A @ 
vertical format buffer (VFB) is provided which permits the retention of program loaded vertical! stop codes. A load 
code buffer (LCB) also is provided to permit loading 6-, 7-, or 8-bit codes for each character on the print band. 


Printing of a line begins as soon as the print line buffer has been filled and form advance is complete. Printing 
occurs asynchronously; that is, not dependent on the initial position of the moving print band, but when a 
selected character aligns with a selected column position. 


The printer contains a print mechanism, actuator drive electronics, power supplies, form feed control, control 
unit logic, power control, operator contro! panel, and frame and casework. 
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2. Subsystem Description 


2.1. CHARACTERISTICS 


The 0776 printer, a freestanding line printer, contains the necessary hardware and control for direct connection 
to a selector or multiplexer type I/O channel. 


2.1.1. Print Rate 


The 0776 printer operates at a throughput rate of 760, 940/900, or 1200 lines per minute (lpm) using a 48- 
character set print band. The print throughput depends on the number of lines spaced or skipped and the 
arrangement of characters in the arrays on the print band. For the 760-lIpm printer, for example, a print band 
containing 1 array of 384 characters prints at 115 ipm while a print band of 16 arrays with 24 nonrepeated 
characters in each array prints at 1090 lpm. The time between starts of consecutive print operations or line feed 
is limited to a minimum of 55 milliseconds (ms). The 115/1090 ipm rates are the minimum/maximum for single 
line spacing at 6 lines per inch (lpi). 


Table 2-1 shows the relationship between print rates and character fonts with single line spacing (for spacing at 
6 Ipi) for the 760, 940/900, and 1200-Ipm printers. 


To ensure minimum maintenance requirements, if no print or form feed operation occurs after a period of 
approximately seven minutes, the printer control shuts off power to the print band drive motor. After such an 
interruption and after power reapplication to the print band drive motor, an interval of five seconds elapses 
before printing begins. This is to ensure the print band has reached its operating speed. 
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Table 2—1. Print Rates for 0776 Printer (6 Ipi) 


Specified Print Rate Time to Print and Advance One Line 
Ipm milliseconds maximum 
Length of | Number of fem) ( ) 


Array Arrays Per 760-Ipm | 940-Ipm | 900-Ipm| 1200-Ipm | 760-Ipm | 940-Ipm |900-Ipm | 1200-Ipm 
Printer Printer | Printer Printer Printer Printer | Printer Printer 
(50/60 Hz) | (60 Hz) | (50 Hz) | (50/60 Hz) | (50/60 Hz); (60 Hz) | (50 Hz) | (50/60 Hz) 


(Characters) Band 


150 145 210 
290 280 395 
420 400 560 
540 520 710 
750 730 980 
940 900 1200** 
1250** | 1220 1250** 
1250** | 1250** | 1250** 


MM COM S&S Wh KE 


ee 





*As result of the duty cycle, time between starts of consecutive line feeds is limited to 55 
milliseconds minimum. 


**As result of the duty cycle, time between starts of consecutive line feeds is limited to 48 
milliseconds minimum. 

2.1.2. Line Spacing 
Line spacing is either 6 or 8 Ipi and is selected by the software with the following specifications: 

6 Ipi = 0.167 inch (0.424 centimeter (cm)) spacing 

8 Ipi = 0.125 inch (0.318 cm) spacing 
2.1.3. Forms Advance Time 
Table 2-2 lists the maximum time required to advance a form the indicated number of lines. (The time includes 


form stabilization.) 


Table 2—2. Forms Advance Time (Part 1 of 2) 


Printer 
Speed 
(lpm) 


Advance Distance Time (milliseconds) 


(lines) 


760 
and 


940/900 


38.8 31.3 


46.4 37.0 


16.0 + 7.6n 14.2+5.7n 
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& Table 2—2. Forms Advance Time (Part 2 of 2) 


Printer Raidnee: Distance Time (milliseconds) 
Speed (lines) 
: 14.1 


Each additional 
line (t)* 





*For form advances in excess of 8 lines on the 1200 Ipm printer, use the formula: 


T=T8+1t(n-8) 


& where: 


T8 
Is the time required to advance 8 lines 


ls the additional line time for one line 


Is the number of lines advanced 
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2.1.4. Forms Advance Rate (Slew Rate) 

The forms advance rate for the 760-lpm and the 940/900-Ipm printer is 22 inches (55.88 cm) per second 
(+15,-0%). For the 1200-Ipm printer, the forms advance rate is 50 inches (127 cm) per second (+10,-5%). Forms 
advance for any one command is limited to a maximum of 1.2 seconds of slew. 

2.1.5. Character Specifications 

A line of print consists of 136 columns, one print character for each column. Each character has a horizontal 
pitch of 0.10 inch (0.25 cm) with an average height of 0.108 inch (0.27 cm) and an average width of 0.069 inch 
(0.175 cm). Printed character size varies slightly, depending on the ink ribbon and form pack thickness. 
2.1.6. Data Codes and Arrays 

The data code can be EBCDIC, ASCIl, or any code of 6, 7, or 8 bits. Any number of characters up to 384 can be 
provided in a set or array. Duplicated character array sets make up the total number of characters on any print 
band having fewer than 384 characters in an array. 

2.1.7. Vertical Format Control 

Vertical format control consists of: 

a home position; 

. intermediate stop positions; 


s form overflow; and 


L end-of-form (established by software). 


2.1.8. Supply Requirements 


Supplies required for the operation of the 0776 printer consist of forms, ink ribbon, and print bands. 


2.1.8.1. Forms 


The 0776 printer accepts 136 print-position forms and is capable of accepting multipart forms up to six parts 
with a total pack thickness up to 0.018 inch (0.046 cm). Multipart forms exceeding six parts may be printed with 
slight print degradation beyond six parts. 


Optimum performance is produced on single-part 20-pound bond stock. Satisfactory performance can be realized 
on 18-pound bond, provided the relative humidity does not drop below 40 percent, and the forms tension lever 
(located in the stacker) has been properly set. Forms handling problems may increase when forms are made of 
less than 18-pound paper or recycled paper is used. These problems can be minimized by avoiding multiline 
skips or paper advances whenever possible. 


Form width can range from 4 to 18.75 inches (10.16 to 47.63 cm). Maximum form length for the 760 and the 
940/900-Ipm printers is 24 inches (60.96 cm); however, the printer casework can accommodate only forms 17 
inches (43.18 cm) or less in length. If forms longer than 17 inches are used, the paper well door must be left 
open. The maximum form length for the 1200-Ipm printer is 18 inches (45.72 cm), due to limitations of the forms 
stacker. 
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The printer accepts continually sprocketed, card stock forms of weights typically used for punch cards, post 
cards, or offset masters. The printer will accommodate no-carbon-required forms, but customer print tests on 
form construction beyond four parts are recommended. The use of forms other than those recommended may 
result in some degradation of print quality. Forms must have sprocket holes on 0.50-inch (1.27 cm) centers. 


2.1.8.2. Ink Ribbon 


Two types of ink ribbons are used: fabric ribbons and plastic film ribbons. Plastic film ribbons generally provide 
better character definition on single part forms, but are of much shorter life and are not normally used. The 
ribbon is either 13.4 inches (34.0 cm) wide for 120 columns or 15.0 inches (38.1 cm) for 136 columns with a 
reversing bar attached to each end. Ribbon replacement is easily accomplished, and does not require that the 
ribbon in the printer be fully wound onto one of the two spools. A fabric ribbon 4 mils thick and 25 yards long is 
recommended for most customer applications. Thicknesses of 3 mils and 5 mils are available also. The 3-mil 
ribbon is provided for applications requiring improved print quality at a sacrifice of shorter ribbon life. The 5-mil 
ribbon has an increased ribbon life, but a degradation in character definition can be expected. A life of 750,000 
print lines is projected for these ribbons after initial wear-in of the print band. 


2.1.8.3. Print Bands 


Print bands (see Figure 2-1) are mounted in individual print cartridge assemblies for easy interchangeability by 
the operator. Various print bands are available with the provision that the user select special print bands which 
best suit his applications. Print bands contain an identification code to ensure that the proper print cartridge 
assembly is mounted in the printer. Appendix B specifies the character symbols which appear on each available 
print cartridge assembly, the loading sequence, and number of characters in each array. 





Figure 2—1. Print Cartridge Assembly 
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2.1.8.4. Cartridge Identification Code 


A unique machine-readable code is located along the top front surface of each array included on a print band to 
identify the array and verify that the print cartridge assembly installed by the operator corresponds with the load 
code sequence used by the programmer. Verification occurs when the print cartridge identification code is read 
from the print band and compared with the cartridge verification code (2.3.6.5, Table 2-5). 


There is a possibility of 127 combinations of hexadecimal codes. They are arranged on the print band in the form 
of sprockets (timing marks) in 10 locations as shown in Figure 2-2. The first and last positions (bit 1 and bit 10) 
are always present; the eight other bits (bits 2-9) vary, depending on code count. 


BAND DIRECTION 


MSB 


LSB 
1 2 3 J 4 5 6 7 8 9 10 
a 
127 CODES* 


PARITY (ODD) ONCE PER FONT MARK 


START OF CODE 


*Code zero is not permitted 





Figure 2—2. Print Cartridge Identification Codes 


2.2. CONFIGURATION 


The 0776 printer can be connected to any byte-oriented processing system containing an industry compatible 
interface. Figure 2-3 shows the functional arrangement of the printer and processing system. Table 2-3 lists and 
describes the printer with its optional features. The print cartridges shown are offered as standard features, but 
special print bands can be configured for your individual requirements. 
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INTERFACE 


0776 60 Hz 0776 60 Hz 0776 60 Hz 


0776 50 Hz 0776 50 Hz 0776 50 Hz 
PRINTER AND CONTROL PRINTER AND CONTROL PRINTER AND CONTROL 
760 LPM 940/900 LPM 1200 LPM 






SPEED UPGRADE 
NUK 


FIELO CONVERSION 


760 TO 
900/940 LPM 





STANDARD BUSINESS 
PRINT CARTRIDGE 


EXPANDED CHARACTER 


SET CONTROL 


SCIENTIFIC 
PRINT CARTRIDGE 


EXPANDED ASCH 
PRINT CARTRIDGE 


UNITED KINGDOM UNIVERSAL OCR-B (iSO) 
PRINT CARTRIDGE PRINT CARTRIDGE 


DENMARK-NORWAY UNIVERSAL OCR H-14 
PRINT CARTRIDGE PRINT CARTRIDGE 


FINLAND-SWEDEN COBOL-FORTRAN BUSINESS 
PRINT CARTRIDGE PRINT CARTRIDGE 


EXPANDED DENMARK-NORWAY 
PRINT CARTRIDGE 


INTERNATIONAL 
PRINT CARTRIDGE 


EXPANDED FINLAND-SWEDEN 
PRINT CARTRIDGE 


EXPANDED FINLAND-SWEDEN 
PRINT CARTRIDGE 


UNIVERSAL OCR-A (ISO) 
PRINT CARTRIDGE 


NUMERIC 
PRINT CARTRIDGE 


MODIFIED FORTRAN (77L) UNIVERSAL OCR-B (ECMA- 11) JAPAN KATAKANA 
PRINT CARTRIDGE PRINT CARTRIDGE PRINT CARTRIDGE 


UNIVERSAL 77L JAPAN OCR-B 
PRINT CARTRIDGE PRINT CARTRIOGE 


MODIFIED ASCii (77L) 
PRINT CARTRIDGE 


OCR-A (ANSI 77) OCR-A AND 77L (ANS! ‘77) OCR-8 NUMERIC 
PRINT CARTRIDGE PRINT CARTRIDGE PRINT CARTRIDGE 


(JAPAN ONLY) 








MODIFIED ASCH (77L) 
PRINT CARTRIDGE (6) 


EXPANDED ASCII 
PRINT CARTRIDGE 
(WITH ADDITIONAL 

O's AND 1's) 


Add 


AMERICAN LIBRARY 


ASSOCIATION (ALA) 
PRINT CARTRIDGE 





UNIVERSAL OCR-B (ISO) 


PRINT CARTRIOGE 
{WITH ADDITIONAL FARSI 
O's AND 1's) PRINT CARTRIDGE 





Figure 2—3. 0776 Printer Subsystem Configuration with Optional Features 
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Table 2—3. Printers and Optional Features (Part 1 of 2) 


ee ee 


0776 Printer and 
Control (760 Ipm) 


0776 Printer and 
Control (900 Ipm) 


0776 Printer and 
Control (940 lpm) 


0776 Printer and 
Control (1200 Ipm) 


Expanded Character 
Set Control 


Print Cartridges 
(Arrays S 
64 characters) 


Prints a 48-character set at 760 lpm using an operator changeable type cartridge, 
and spaces paper at 22 in./s (55.8 cm/s). Provides 136 print positions per line, 
vertical spacing of either 6 or 8 Ipi. Contains one type cartridge with additional 
type cartridges available as optional features. Provides a powered forms pull-out 
roller assembly to facilitate movement of forms through the printer. 


Prints a 48-character set at 900 Ipm using an operator changeable type 
cartridge, and spaces paper at 22 in./s (55.8 cm/s). Provides 136 print positions 
per line, vertical spacing of either 6 or 8 Ipi. Contains one type cartridge with 
additional cartridges available as optional features. Provides a powered forms 
pull-out roller assembly to facilitate movement of forms through the printer. 


Prints a 48-character set at 940 Ipm, using an operator changeable type 
cartridge, and spaces paper at 22 in./s (55.8 cm/s). Provides 136 print positions 
per line, vertical spacing of either 6 or 8 lpi. Contains one type cartridge with 
additional cartridges available as optional features. Provides a powered forms 
pull-out roller assembly to facilitate movement of forms through the printer. 


Prints a 48-character set at 1200 Ipm, using an operator changeable type 
cartridge, and spaces paper at 50 in./s (127 cm/s). Provides 136 print positions 
per line, vertical spacing of either 6 or 8 lpi. Contains one type cartridge, with 


additional cartridges available as optional features. Provides a powered forms 
stacker to facilitate stacking of forms at the rear of the printer. 


Provides expanded storage capability to handle type cartridge that contain 
character set arrays greater than 64. 


Print cartridges containing type bands with character sets equal to or less than 
64 characters. (See Appendix B for complete details of print cartridge character 
sets available.) 








Business 

Scientific 

United Kingdom 
Denmark-Norway 
Finland-Sweden 

OCR-A (ANSI ‘77) 
Denmark-Norway (Expanded) 
Finland-Sweden (Expanded) 
Numeric 

Modified FORTRAN (77L) 
Modified ASCli (77L) 
Modified ASCII (77L) 


48 characters 
48 characters 
48 characters 
48 characters 
48 characters 
48 characters 
64 characters 
64 characters 
24 characters 
64 characters 
64 characters 


64 characters (@) 
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Table 2—3. Printers and Optional Features (Part 2 of 2} 


Print Cartridges Print cartridges containing type bands with character sets greater than 64 
(Arrays > characters. (See Appendix B for complete details of the print cartridge character 
64 characters) sets available.) 


ASCII 96 characters 

Finland-Sweden 96 characters 

Universal OCR-B (ISO) 128 characters 
Universal OCR-H-14 128 characters 
Universal OCR-A 128 characters 
Universal OCR-B (ECMA-11) 128 characters 
Universal 77L 128 characters 
COBOL-FORTRAN Business 192 characters 
International 384 characters 
OCR-A 77L 128 characters 
Expanded ASCII ECMA-11 192 characters 
Universal OCR-B (ISO) 128 characters 
Japan Katakana 128 characters 
Japan OCR-B 128 characters 
OCR-B Numeric 24 characters 

American Library Association (ALA) 384 characters 
Farsi 192 characters 





2.3. FUNCTIONAL ELEMENTS 

The functional elements of the 0776 printer are those components required to obtain a hard copy of data 
resulting from the output of a system processor. The print and ribbon mechanisms, buffers, control electronics, 
parity, character coding, print sequence, motor control, and forms control are examples of printer functional 
elements. 


2.3.1. Printing Mechanism 


The printing mechanism includes the hammer/actuator assembly and the printer carriage. 


2.3.1.1. Print Hammer/Actuator Assembly 

This assembly is located behind the print form and contains 136 electromechanical actuators/hammers, one for 
each print position column. The hammers strike the back of the form. 

2.3.1.2. Printer Carriage 

The printer carriage is located immediately in front of the print form. The carriage contains both the 


interchangeable print band and the ink ribbon feeding mechanism. The printer carriage can be swung out from 
its normal locked position to permit the operator to change the form and ribbon. 


2.3.2. Ribbon Feed Mechanism 


The ribbon feed mechanism, located in the printer carriage, provides a means for mounting and driving the ink 
ribbon. Automatic control is provided to ensure the ribbon is wound evenly on the spools. Ribbon replacement is 
accomplished without requiring it to be completely wound onto one spool. 
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2.3.3. Forms Handling 


Access to the forms area of the printer is by swinging out the printer carriage. A form is supported and driven by 
four pin feed tractors - two above and two below the print line. The tractors are manually adjustable to 
accommodate forms ranging from 4 inches (10.16 cm) to 18.75 inches (47.63 cm) in width. It is possible to 
position the tractors to print a full line of 136 characters (13.6 inches, 34.54 cm) anywhere within the print area 
of a form 17.2 inches (43.69 cm) wide. When using a form 18.75 inches (47.63 cm) wide, a 0.25 inch (0.63 cm) 
line adjustment to the left and 0.5 inch (1.27 cm) adjustment to the right at the central mark (13.6 inches, 34.54 
cm) of the form is provided. Manual control is provided to move the tractor up and down to align the form to the 
first print line. 


A forms alignment guide is provided on the ribbon shield assembly. This device aids the operator in aligning the 
form for printing in proper column and line position. A horizontal line located on the print head baffle plate is 
provided to aid the operator in adjusting the tractor location to locate the bottom of the printed character on the 
form. 

Forms with a maximum width of 18.75 inches (47.63 cm) and a maximum length of 17 inches (43.18 cm) can be 
contained within the subsystem casework. Operation of the subsystem is permissible with forms up to 24 inches 
(60.96 cm) long for the 760 and 940/900-Ipm printers and 18 inches (45.72 cm) for the 1200-ipm printer if the 
casework paper well access door is open. 

During the printing operation, the form is advanced by means of the form tractors and driving motor. Print 
commands contain either line spacing instructions or may indicate a skip to a specific line position on the form. 
The vertical format control provides the capability of skipping to program-selected line positions. Included is an 
end-of-form detection device that indicates that the form supply is low when approximately 8 inches (20.32 cm) 
of the form remains below the print line. 

Form associated controls located internally and under the top hood of the printer include: 

a Forms thickness gap adjustment 

. Line positioning (forms position) control 

a Tractor adjustment 


I] Forms tension 


a Line phasing (+ 1/2 line of print) 


2.3.4. Forms Pull-Out Rollers and Forms Stacker 


A powered forms pull-out roller assembly for the 760 and 940/900-Ipm printers facilitates movement of forms 
through the printer to accommodate unusual form characteristics. A powered forms stacker is provided for the 
1200-Ipm printer to facilitate stacking of forms at the rear of the printer. The top of the stack is maintained ata 
constant height under the stacker power rollers to ensure uniform stacking. The stacker accommodates a 
maximum form length of 18 inches (45.72 cm). 
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2.3.5. Control Electronics 


The electronics required for controlling and interfacing a 0776 printer is contained on pluggable printed circuit 
boards located for the most part in the card module. The electronics consists of the following general groups: 


a Intimate electronics includes actuator power drivers and sensor amplifiers. 
a Mechanism control logic provides sequencing, control, and fault detection. 


a Interface logic handles channel operation requirements and staticizing. 


2.3.5.1. Print Hammer Control 


The timing of print hammer firing resulting in the printing of correct characters in desired print locations is 
accommodated in the mechanism control logic. The print band contains raised timing marks. The timing signals 
generated provide the information to determine the position of the print band at any point in time. This section of 
logic contains a load code buffer into which the character codes are program-loaded in the sequence appearing 
on the print band. The load code buffer permits any code of 6, 7, or 8 bits to be assigned to the graphic 
characters. Additionally, this section of logic contains a print line buffer into which are loaded character codes 
for the line to be printed. The load code buffer codes, representing the characters positioned for printing, are 
compared to the print line buffer to ascertain when a hammer is to be actuated. When positive comparisons have 
been made for all of the 136 positions of the print line buffer containing printable character codes or spaces, 
printing of the line is terminated. 


2.3.5.2. Vertical Format Control 


This section of logic controls the advance of a form. A form may be advanced up to 15 lines or may skip to a line 
position specified in the program-loaded vertical format buffer. Selected codes are loaded in the buffer in 
positions corresponding to stop positions desired on the form. The vertical format buffer accommodates 192 stop 
positions, which is equivalent to 8 Ipi on a 24-inch (60.96-cm) form. An end-of-forms code is entered in the 
position to indicate the length of the form being run. When a command is received containing a skip code, the 
form is advanced until the first line position containing that code is reached. The vertical format buffer is 
incremented in synchronization with the movement of the form. The initial position in the buffer (home position) 
corresponds to the setup line on the form. 


The vertical format buffer is initialized to the HOME position under the following conditions: 


1. While the STOP switch has been pressed and is being held, the HOME switch is pressed (no form motion is 
initiated). 


2. ‘The printer is in the stop mode, and the HOME switch (but not the STOP switch) is pressed. 


3. A load-vertical-format-buffer command or a read-vertical-format-buffer command is received, and no 
vertical format buffer parity check exists. 


NOTE: 
When condition 2 prevails, the form also is moved to correspond to the HOME position in the buffer. The 


operator ensures proper setup by noting that the HOME switch/indicator is lit (vertical format buffer HOME) 
when the form is in set up or in the HOME position. 
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2.3.5.3. Parity 


The printer checks odd parity on all transfers involving the print line buffer, vertical format buffer, and the load 
code buffer. 


2.3.6. Printer Control 


The 0776 printer control (controller) contains the hardware necessary for direct connection to a selector or 
multiplexer type 1/O channel. Printer control provides storage (buffers) for printing and form control and 
transfers data to and from the buffers on command. The channel sends command codes and data to printer 
control. Printer control sends status, sense, and data (buffer contents) to the channel. Printer control provides 
buffer storage for use as follows: 


] Load code buffer (64 locations expandable to 384 locations) 
s Print line buffer (136 locations) 
I] Vertical format buffer (192 locations) 


All buffers are the semiconductor type that lose ail stored information when power to the printer is removed. 


2.3.6.1. Load Code Buffer 


The load code buffer must be loaded with the character codes in sequence corresponding to the character codes 
in the array(s) of the print band. A print band with an array containing up to 384 characters can be 
accommodated by the load code buffer. Since the maximum capacity of a print band is 384 characters, an array 
containing a 48-character set is repeated eight times around the print band; an array containing a 64-character 
set is repeated six times around the band. A print band can contain a character set which is repeated any 
number of times in identical arrays providing 384 characters are not exceeded. High-usage characters can be 
repeated within an array. 


The relationship between the sequence of characters on a print band (or within an array) and the loading of the 
appropriate buffer by the load code buffer command is as follows: 


1. Byte 1 
The first byte loaded must be the cartridge verification code. If no load code buffer command is issued after 
initial power turn on and a print advance or diagnostic write command is issued, the printer control sets 
unit check status and load code request notifying the program that the identifier code has not been loaded 
and rejecting the command. 

NOTE: 

Items 2 through 7 apply if dualing is NOT enabled. 

2: Byte 2 
The second byte loaded is the nonprint space (biank) code. 


3. Byte 3 


The third byte loaded must be the first character of the load code sequence (65th character, counting left to 
right from the band weld). 
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4. Bytes 4-50 
The 4th through 50th bytes loaded correspond to the remaining 47 characters of a 48-character array. The 
character array is repeated eight times with eight font marks on the print band. 

5. Bytes 4-66 
The 4th through 66th bytes correspond to the remaining 63 characters of a 64-character array. The 64- 
character array is repeated six times with six font marks on the print band. 

6. Bytes 4-130 
The 4th through 130th bytes correspond to the remaining 127 characters of a 128-character array. 

7. Additional Font Sizes 
Other font sizes are handled in a corresponding fashion. 

NOTE: 


Items 8 through 12 apply if dualing is enabled. 


8. 


10. 


Bytes 2-9 

The second through ninth bytes are the four dualing pairs. 
Byte 10 

The 10th byte loaded is the data check dual. 

Byte 11 

The 11th byte is the nonprinting space code. 

Byte 12 

The 12th byte must be equivalent to the byte listed in item 3. 
Remaining Bytes 


The remainder of the bytes are loaded as in steps 4 through 7 (the 13th byte is the equivalent of the fourth 
byte). 


The relationship between the buffer codes and character code sequences on a print band allows printer control 
to execute print commands in a similar manner regardless of the print band installed. (Appendix B lists the 
character sequences for the available print band selections.) 
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2.3.6.2. Print Line Buffer 


The print line buffer is loaded by the print advance or diagnostic write command with the appropriate data to be 
printed. An entire print line is loaded before printing. 


Each buffer location contains 10 bits: a parity bit, a printed bit, and an 8-bit character code. The print line buffer 
codes are compared to the load code buffer codes for match conditions. When a match occurs, a print operation 
takes place. 


Printing a line begins as soon as the print line buffer has been loaded with data and an outstanding forms 
advance is completed. The print operation is independent of the position of the moving print band. The band 
moves continuously in a horizontal direction scanning the print positions. The timing of the print hammer, firing 
to result in the printing of the correct character in the desired column, is synchronized by printer control. The 
band contains raised timing marks for each character position which provides information to determine the 
position of the print band in relation to the selected print position. Printing a selected character occurs when that 
character on the print band arrives at the selected print position (relative to the position in the print line buffer). 


A printed bit is reserved within the print line buffer for each character. This bit is set once the character has 
been printed and inhibits further comparisons of this print line buffer location against the load code buffer. The 
nonprinting characters (spaces) loaded in the print line buffer sets the printed bit in the corresponding buffer 
position prior to print scans. A space is therefore not required on a print band as all space codes are 
automatically skipped. When the print advance or diagnostic write command transfers data for less than the 
maximum print line, a hardware space-fill sequence clears; that is, loads the balance of the print line buffer with 
space codes. This ensures that the remaining positions in the line contains space codes. 


When comparison has been made for all print line buffer positions (the printed bit set in each position in the 
print line buffer), printing of the line is terminated. Provision is made to detect if a print cycle is not completed in 
the maximum allowable time. 


2.3.6.3. Vertical Format Buffer 


A printer form can be advanced up to 15 lines or can be moved to line positions specified in the program-loaded 
vertical format buffer (VFB) using the form advance or print advance commands. Selected codes are loaded in the 
VFB locations corresponding to the stop positions desired on the form. (The vertical format buffer accommodates 
192 stop positions.) Any form size up to 24 inches (60.96 cm) in length for the 760 and 940/900-ipm printers 
and 18 inches (45.72 cm) in length for 1200-lpm printer can be accommodated by the VFB. 


The VFB is initially synchronized with the HOME position of the form by the operator. The VFB location 
corresponding to the current print line is kept in synchronism with the movement of the form by the VFB address 
register. Once synchronized, the VFB must be loaded using the LOAD VFB command with the appropriate print 
form information. Print form information in the VFB consists of the home and end-of-form codes and also can 
contain form overflow and stop along with skip codes. If a command is received specifying print advance or form 
advance and the VFB is not loaded, the command is rejected with unit check status and the vertical format 
request sense bit is set. 
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The 4-bit code that is loaded using the LOAD VFB command contains the four least significant bits (LSB) of each 
byte transferred using the commands (Tabie 2-4). The data byte sequence required to load the VFB and the data 
byte sequence transferred to main storage using the channel when a READ VFB command is executed also are 
included in Table 2-4. The description of the C, D, E, F modifier bits specified in Table 2-4 are: 


Modifier Bits 
CDEF Description 
0000 Filler code 


0001 through Program selectable stop codes. They are compared to the C, D, E, F bits specified in the 
1111 form advance and print advance commands. Home form, end-of-form, and form overflow 
codes are set by the software. 


The first position of the VFB is reserved for the home paper code. The end-of-form code designates the end of the 
VFB. The number of contiguous positions between home paper and end-of-form codes is determined by the 
software and normally corresponds to the length of the form being printed. When printer control detects the end- 
of-form code in the VFB or the last location is reached without detecting the end-of-form code, the VFB address 
register is cleared to the HOME paper position. 


2.3.6.4. Character Dualing and Folding 
Character dualing provides a means of assigning more than one code to a character. The use of any of the dual 
assigned codes as print line data causes the character to be printed. Dualing also permits a character to be 


selected for printing in positions where data check characters occur. 


The dualing mode is enabled when sending the cartridge verification code (CVC) in the load code command. The 
most significant bit (MSB) of the CVC is used to enable or disable dualing as following: 


. Dualing disabled = CVC MSB set to 0 

a Dualing enabled = CVC MSB set to 1 

NOTE: 

This bit of the CVC is not used for comparison with the cartridge identification code (CIC) of the print band. 
When dualing is disabled, the load code command functions as specified in 2.3.6.1. A load code command that 
loads a CVC that enabled dualing must send nine bytes immediately following the CVC. After these, the 
nonprinting code and the codes assigned to the character set are sent as described in 2.3.6.1. 

Eight of the nine bytes that must be sent after the CVC are four dualing pairs. A dualing pair consists of a code 
that is assigned to the character set followed by a code dual that is not assigned to the character set. The use of 
either code as print data causes the character assigned to the first code to be printed. 

The ninth byte (data check dual) contains a space code or a code that is assigned to the character set. The 


character represented by that code is printed in positions where data check characters occur. The use of the data 
check dual does not affect the data check condition. 
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Table 2—4, VFB Bit Sequences 





Command 


VFB Load VFB Read VFB 


Location 





LEGEND: 
A = lines/inch selection 
0 =6 ipi 
1 =8 Iipi 
c,D,E, F = detail bits 
x = bit ignored @ 
NOTES: 





1, The CDEF code loaded in the first position in the VFB is the HOME paper code used to synchronize the VFB with the 
operator loaded print form. 


2. These bits are compared with the CDEF bits of the print advance, or form advance command when program controlled line 
skip is specified. The form advance stops when the bits compare. 


3. End-of-form code is specified by bit 3 set to 1. When detected before the last location in the VFB is reached, it clears the VFB 
address register to the HOME paper position and advances the form to corresponding position. 


4. tf end-of-form code is present before maximum VFB location (192), all codes are ignored by the hardware. 


5, Last location in VFB. After this last location is reached, the VFB address register is cleared to the HOME paper position to the 
next form advance. 
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If a dualing pair is not to be used, each dualing pair is loaded with identical codes from the character set. 
If the data check dual is not to be used, the ninth byte is loaded with the code assigned to a space code. 


More than one dual can be assigned to a code. To do this, the first position of each dualing pair is loaded with 
the code from the normal code array and the second position of each pair is loaded with different dual codes. 


In the following example, the data check dual is not used; therefore, the ninth byte is loaded with a space code. 
Example: 
Load Code 


F3} CVC 


oh 


42 

12 

52 

22 Dualing Pairs 

or Dualing Codes 
22 

72 

00} Data Check Dual 
00 } Space Code 

01 

to Normal Code Array 
30 (48 characters) 


Print data sent in form-advance command: 
Q2r227@OMa2a 2OQO@®Q@& 
Print data used for actual printing: 


02 #12 #12 #17 «OO O02 22 22 22 12 


NOTE: 


A read-LCB-command will read back the CIC, CVC, 9 dualing codes, and the nonprinting space code if 
dualing is in effect. Dualing cannot be in effect unless the load code has been properly loaded and the most 
significant bit of the CVC was set to 7. 
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Folding affects only the comparison of the normal code array to the print line data. When folding is performed in 
conjunction with dualing, a 6-bit comparison, rather than the usual 8-bit comparison, is made between the print 
line buffer characters and characters in the duals. Bits 0 and 1 (MSB) are ignored. 
Example: 

Load Code 

F3} cvc 

02 

32 

12 


82 ; ; 
22 ; Dualing Pairs 


62 
22 
92 


17} Data Check Dual 


Dualing Codes 


00 } Space Code 

01 

to Normal Code Array 

30 (48 characters) 

Print data sent in form-advance command: 

02 C2 42 82 32 F2 72 B2 

02 02 O02 O02 32 32 32 32~<=(Folded Characters) 


Print data used for actual printing in fold mode: 


02 02 O02 O2 02 aA 


Data Check 
Positions 


2.3.6.5. Print Cartridge Verification 


Print character codes (Appendix B) are loaded into the load code buffer in the sequence in which the print 
characters appear on the print band. To ensure that the program loaded code corresponds to the print cartridge 
installed by the operator, the program also loads a verification code that is compared against a band 
identification code magnetically read from the print band. Cartridge verification codes (in hexadecimal) are listed 
in Table 2-5 for standard print cartridges. 
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Table 2—5. Print Cartridge Verification Codes 


Cartridge Verification 
cone ioxadecsse 





Finland-Sweden 


Modified FORTRAN (77L) 


Expanded Finland-Sweden 

























Expanded ASCII (with additional 

O’s and 1's) 

Universal OCR-B (ISO) {with additional 
O's and 1’s) 


zero with slash} 





2-19 
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2.3.7. Data Transfer Rate 





The 760, 940/900, or 1200-Ipm print rate is based on printing 48-character sets and spaces with a single line 
advance using successive print advance commands. The actual throughput rate is dependent on the mode of 
operation of the printer (print advance and form advance commands or only print advance command) and on the 
number of different characters to be printed on a print line. The print rate, therefore, is controlled by the 
following parameters: 





s Character content of the array(s) selected 
= Selection of printing at 6 or 8 Ipi and the number of lines advanced for each command. 


. The frequency of print advance and form advance commands. To achieve the specified rates, the 
commands must be issued and the print line buffer loaded prior to the end of the previous line advance. 
Two restrictions apply to the printer control. They are effective only if the time for printing is significantly 
less than the worst case as previously stated: (1) start of consecutive print operations does not occur in 
less than 48 milliseconds (940/900 and 1200 Ipm) or 55 milliseconds (760 ipm); and (2) start of 
consecutive line advance does not occur in less than 48 milliseconds (940/900, and 1200 Ipm) or 55 
milliseconds (760 Ipm). 


This delay does not apply for advance commands with zero line advance since the execution of an advance 
command leaving detail bits ACDEF all set to O is not affected by the delay. 


Commands are accepted and held in the printer control but are not executed until the above delays have 
elapsed. The delays permit rated line-per-minute speed to be achieved and conform to the duty cycle safety 
limitations required for the print head and paper and paper feeding motor. 


a The loading of the print line buffer. Printing cannot start until loading of the print line buffer has been 
completed. The data requests for the loading of the buffer are limited by the buffer cycle time, internal 
printer control timing and activity on the channel due to other subsystems. Optimum conditions permit this 
rate to approach the maximum data rate attainable by the printer control. 





2.3.8. Print Sequences 

Printer control performs the following typical sequence of operations when printing a line of information: 

1. Decodes the print-advance command (command n). 

2. Loads the print line buffer. Space fill is used if less than the maximum number of characters is specified. 
3. Scans to print all columns (1 to 63 ms at 760 Ipm rate). 

4. Initiates a request to the channel to store status and await the next command (command n + 1). 


5. Simultaneously performs the form advance for command n and the delay for hammer recovery of 15.1 + 
0.1 milliseconds. 


The first print advance command (command n)} loads the print line buffer, prints the line, and advances the form. 
The status is presented after printing is completed. It is assumed the software responds and issues the next print 
advance command (command n+1). Printer contro! loads the print line buffer for command n+1 before the | 
advance for command n is completed and is ready to start the next print cycle. All subsequent cycles are 
overlapped similarily. 


overlapped similarily. 
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Printer control is considered busy from the time a command is accepted until status is stored (at the completion 
of the print operation before form advance). Once status is accepted by the channel, the printer control can 
accept the next command. 


2.3.9. Printer Motor Control 


Printer motor control removes power from the print band motor when the printer is not being used. If a print 
advance command is given and the print band motor is not running, a 5-second delay is initiated to inhibit 
printing until the print band motor is up to speed. During this time, the cartridge identification code is read from 
the print band into a register. If the interlock (printer carriage assembly) or print band check is set, power to the 
print band motor is removed. 


Issuing a print advance command initiates a delay of approximately 7 minutes. If the delay recovers before 
another print advance command is issued, power is removed from the print band motor. 


2.3.10. Printer Line Feed/Form Advance 

Forms are advanced during this operation by means of the form tractors and driving motor. Printer commands 
contain either line feed information (detail bit A set to 0 in print advance or advance command) or indicate a skip 
to a specific line position on the form (detail bit A set to 1). 

2.3.10.1. Manual Form Advance 


A manual form advance capability is provided by the HOME and LINE SPACE switches. 


2.3.10.2. Program Controlled Paper Advance 


To initiate form advance under program control, the operator must synchronize the form with the VFB using the 
following procedure (this procedure is performed when the printer is in the stop state): 


1. Load form into printer and advance to HOME position using SPACE switch. 


2. Initialize the VFB to the HOME position by pressing and holding STOP switch; then press HOME switch. No 
form advance is initiated. 


3. Press RUN switch to enter the RUN state if no error condition exists. Attention status is presented to the 
channel, and software must respond with the LOAD VFB command before initiating an advance operation. 
Completion of the LOAD VFB command sets the VFB address register to the HOME position, thus 
synchronizing the program with the form. 


The VFB provides the capability of skipping to program selected line positions. There is no mechanical 
indication that the form is or is not in proper position. All program-initiated skips are relative to the VFB 
only. Once an error or advance occurs (initial synchronization, or during printing operations), the error can 
only be detected by visual inspection of the form and manually intervening. 
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2.3.10.3. Form Advance Using Skip Codes 


When a form advance or print advance command specifies form advance using skip codes, the printer control 
steps through the VFB and searches for the next VFB position containing the code (excluding the current 
position). If a match exists between the C, D, E, F bits of the command and the C, D, E, F bits of the VFB, the 
advance is initiated when all printing is completed. If a match does not exist, the printing is completed but no 
form advance takes place. Unit check and device end status is presented to the channel. The sense bytes specifiy 
the particular error condition. Therefore, a forms runaway condition caused by software is not possible. 


2.3.10.4. Form Advance Using Line Count 


When the form advance or print advance command specifies form advance using line count, the printer control 
steps through the VFB searching for the form overflow code while decrementing the line count. If the form 
overflow is not detected before the line count is decremented to zero, the specified form advance is initiated at 
the completion of the printing operation. The vertical format buffer address register is kept in synchronization 
with the movement of the form. 


If a form overflow is detected before the count is depleted or if the count is depeleted at the form overflow 
position in the VFB, the form is not advanced, but the line is printed if the command was print-advance. Unit 
exception and device end status are then presented to the channel. 


2.3.10.5. Forms Low/Out-of-Forms Detection and Recovery 


End-of-forms detection capability is provided by the printer generating a forms-low indication (sense byte 2, bit 1) 
(SB2,1) when approximately 8 inches (20.3 cm) of paper remains before the end of the form. If paper is advanced 
approximately 2 % inches (6.3 cm) beyond forms-low, the bottom tractors of the device do not contain paper, and 
print quality may be degraded. This condition occurs only if the form is advancing, and therefore status and 
sense cannot be presented until completion of the operation. if a long skip is specified, it is possible to advance 
the form past the upper tractors. This condition requires operator recovery and resynchronization of the form 
with the vertical format buffer (VFB). 


If the form stops advancing before the detection of the home position in the VFB and a forms-low condition is 
detected by the switch, the printer control lights the FORMS OUT indicator. The indicator remain lit until the 
condition is cleared by the operator. Sense data indicates forms-low (SB2,1). Since overlapping of commands is 
allowed, it is possible that the next command may have been issued to the printer control. Unit check and device 
end status is presented to the channel. The following conditions apply for forms-low: 


I] lf a command has not been issued when the forms-low is detected, the next command (other than a sense) 
will be rejected with unit check status. 


I] After a command has been issued, the detection of a forms-low (due to a previous command) will generate 
unit check and device end status when the condition is initially detected. 


. The operator may overlay the form with a new supply to clear the forms-low condition. Pressing the RUN 
switch after loading new forms resumes normal operation. However, if prenumbered forms are used and 
printing to the end of the form must be accomplished, the operator may resume without loading new 
forms. Subsequent commands are executed normally until the VFB address register is cleared to the home 
paper position. The printer enters the stop state when the command that caused the advance to or past the 
home paper position has been executed. Sense data include forms-low (SB2,1) and intervention required 
(SBO,1). No further commands to print or advance are accepted until the forms supply is replenished. 
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lf a command is issued that may advance the form past the forms-low indication, the following conditions may 
apply: 


If the advance is past the end-of-form (as specified by the ACDEF), the form advance is performed as 
specified and the stop state will be entered. Since this indicates a new sheet is to be printed on, there is no 
harm done in feeding out the old form. 


Since overlapping of commands is allowed, it is possible that the next command may have been issued to 
the printer control. This command is not executed. Unit check and device end is presented to the channel. 
The command must be reissued by the software when the error condition has been cleared. 


When the sense command is issued, the sense data includes forms-low (SB2,1) and intervention required 
(SBO, 1). 


If the advance has moved the form out of the upper tractors, no overlay is possible and resynchronization of 
the form and VFB must be performed by the operator. 
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3. Control and Diagnostic 
Byte Structure 


3.1. INTERFACE AND ADDRESSING 


The 0776 printer contains an electrical signal interface that is compatible with the 8-bit industry-wide standard 
for direct connection to a selector or multiplexer type |/O channel. The 0776 printer responds to a single device 
address that is hardwired on the address printed circuit plug-in patch card. Printer priority patching can be 
altered by changing jumper wires on the patch card. 


3.2. PRINTER SUBSYSTEM CONTROL COMMANDS 


The following are examples of commands that provide format information, initiate form movement, transfer data, 
and inform printer control of printer status conditions. Table 3-1 lists these commands and their codes. 
Command codes not listed are rejected by printer control and result in a unit check status being presented to the 
channel with the command reject bit being set to 1 in sense byte 0. The control does not go active. Printer 
control is considered busy from the time a command is accepted until the status byte is presented and stored by 
the channel. 


3.2.1. Load Vertical Format Buffer 


The load vertical format buffer command loads the vertical format buffer (VFB) with the stop codes for the 
required line positions. Eight-bit bytes are loaded with bit positions 4 through 7 (least significant bits) containing 
the detail bits C, D, E, F (see Table 2-4). One code must be loaded for each line of the form. Code O is usually 
assigned to those lines having no particular significance. A maximum of 192 code positions (lines) are accepted. 
The initial code loaded corresponds to the setup line of the form home position. The value of bit 3 in the initial 
code indicates whether the form advance control operates at 6 Ipi (bit 3=O) or 8 Ipi (bit 3=1). Bit 3 set to 1 in any 
code other than the initial code ends the code transfer sequence and signifies end-of-form. End-of-form 
corresponds to the line before the home position of the form (bits 0, 1, and 2 are ignored). Channel end status 
and device end status are returned after successful completion of the load operation. 


3.2.2. Load Code 


The load code command is used to load the load code buffer with the code assigned to each character on the 
print band and the nonprinting code (space). Channel end status and device end status are returned after 
successful completion of the load operation. The program must load the appropriate codes for the print band 
used. 








ee 
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Table 3—1. Printer Commands 


Command 


Load Vertical Format Buffer) 
Load Code ® 

Print Advance 0) 

Advance ® 

Diagnostic Write@) @) 

Read Print Line Buffer @ 

Read Load Code Buffer @ @ 

Read Vertical Format Buffer ‘O) 
Sense 1/0 

Test 1/0 

Test 1/0 

Set Inhibit Status 

Reset Inhibit Status 

Fold 

Unfold 

Inhibit Data Check 

Allow Data Check 


No-Op 


LEGEND: 


X bits are ignored by printer control. 
A, C, D, E, F are modifier/detail bits. 


NOTES: 


@ 


@ 


Bit Position and Setting 


pn] | a | ee a 
0 1 1 0 0 0 1 1 





Channel cannot initiate command when printer is in stop state. Intervention is 
required. (Sense byte 0, bit 1 is set to 1.) All other commands can be sent by the 
channel and are executed normally. 


Diagnostic use only. 


3-2 
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3.2.3. Print Advance 


The print advance command initiates the transfer of data characters for one print line into the print line buffer. 
The print line buffer can be loaded while the form advance initiated by a previous command is in progress. The 
maximum byte count transferred corresponds to the number of print positions available. Loading of the print line 
buffer continues sequentially until 136 characters have been transferred, or early termination occurs. When 
early termination occurs, the print control presents channel end status, and space fills the remaining print line 
buffer locations. If all 136 print positions of the print line buffer are loaded and no termination through the 
channel occurs, the printer control terminates data requests, presents channel end status, and initiates the 
printing of the data. 


Printing of the data transferred by the print advance command (command n+1) occurs when form advance from 
the previous command (command n) is completed. Successful completion of printing is indicated when device 
end status is presented to the channel for command n. An error detected during form advance from command n 
inhibits printing of the data loaded in the print line buffer and is indicated by unit check status and device end 
status for command (n+1). The device then enters the stop state. 


Form advancing specified by the print advance command is initiated after completion of printing and transfer of 
device end status, provided no errors occur. The A, C, D, E, and F detail bits of the print advance command 
specify two modes of form advance. If A is set to 0, the C, D, E, and F bits specify a line advance from 0 to 15 
lines. If A is set to 1, the C, D, E, and F bits are interpreted as skip codes that are compared with the stop codes 
in the vertical format buffer. Table 3-2 lists the detail bits and their interpretations. 


3.2.4. Advance 


This command is used to initiate form advance operations on the device with no print operation. The A, C, D, E, 
and F detail bits of the form advance command specify the mode of form advance. (See Table 3-2 and 3.2.3.) 
Channel end status and device end status are presented by the printer control after the VFB scan and prior to the 
initiation of a form advance to allow overlapping of the next command. An error detected during form advance 
from command n inhibits printing of the data loaded in the print line buffer and is indicated by unit check status 
and device end status for command n+1. The device then enters the stop state. 


3.2.5. Diagnostic Write 


The diagnostic write command loads the print line buffer as in a print advance command; however, the 
command is finished at the end of the data transfer sequence. This permits the print line buffer to be loaded 
without firing the actuator and advancing the form which permits diagnostic routines to be performed. 
Successful completion of the command is indicated by channel end status and device end status. If the command 
is executed during form advance from a previous command, and an error is detected on the form advance, unit 
check status, channel end status, and device end status are presented. 


3.2.6. Read Print Line Buffer 


The read print line buffer command initiates the transfer of the contents of the print line buffer to main storage. 
Unloading the buffer continues sequentially until 136 bytes have been transferred or until the channel indicates 
end of data transfers (early termination). Channel end status and device end status are returned after successful 
completion of the command. If the command is executed during form advance from a previous command, and an 
error is detected on the advance, channel end status, unit check status, and device end status are presented. 
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Table 3—-2. Print Advance and Advance Command Detail Bit Information 













A=0 
Interpretation 






A=1 
Interpretation 










Space 0 lines 


Space 2 lines 


Space 4 lines 


Advance Repeat 


Skip to Code 1 












Skip to Code 2 


Skip to Code 3 










Skip to Code 4 





Space 5 tines Skip to Code 5 











Space 6 lines 


awwowe [fe [ep 
[sonst | wines [of [o [om 


Skip to Code 0 


Skip to Code 6 


Skip to Code 7 















Skip to Code 8 


Skip to Code 9 






Skip to Code A 








Space 13 lines 








Space 14 lines Skip to Code E 


Space 15 lines Skip to Code F Das art aa al 


“Code ACDEF 


10000 causes an advance in accordance with the ACDEF 
detail bits of the last ACDEF # 10000 arivance or print 
advance command. 


u 


** Code CDEF 1100 causes unit exception status when detected in the 
vertical format buffer during form advancing that has 


detail bit A=O (advance by spacing), See 3.3.9. 
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3.2.7. Read Load Code Buffer 


The read load code buffer command transfers the contents of the load code buffer to main storage for use in 
diagnostic and error recovery routines. The buffer is unloaded sequentially until 67 bytes (76 bytes with dualing) 
have been transferred or until the channel indicates end of data transfer (early termination). The transfer 
sequence is as follows: the cartridge identification code, the cartridge verification code from the load code, the 
nine dualing codes (if dualing is enabled), the nonprinting code, and the contents of the load code buffer. 


If the print band is not in motion when the read load buffer command is received, the cartridge identification 
code byte is transferred as all zeros. Channel end status and device end status are returned on successful 
completion of the command. If the command is executed during form advance from a previous command, and an 
error is detected on the form advance, channel end status, unit check status, and device end status are 
presented. 


3.2.8. Read Vertical Format Buffer 


The read vertical format buffer initiates the transfer of the contents of the vertical format buffer (VFB) to main 
storage. The buffer is unloaded sequentially beginning at the home paper location. Unloading continues until 
192 bytes have been transferred or the channel indicates end of data transfers (early termination). The read VFB 
sequences are listed in Table 2-4. Channel end status and device end status are returned on successful 
completion of form advance from a previous command. If an error is detected on form advance, unit check status, 
channel end status, and device end status are presented. 


3.2.9. Sense I/O 


The sense |/O command is used to interrogate the printer control and store data in main storage. This 
interrogation indicates unusual conditions detected during the last operation and the current state of the device. 
The command is executed regardless of the state of the device and may be issued independently or as a 
response to unit check status. The sense bytes are not altered by the sense I/O command. However, when the 
device is in the run state, some sense indications may be cleared upon acceptance of a command other than the 
sense |/O command. Therefore, failure to issue the sense |/O command as a response to a status indication 
may result in the loss of the condition. 


The printer control transfers up to six sense bytes to main storage as a result of the sense 1/O command. The 
first sense bytes may contain summary information with detailed information of the device and control indicated 
in the second, third, fourth, and sixth sense bytes. The control terminates and presents channel end status and 
device end status to the channel upon successful transfer of the sense bytes. 


3.2.10. Test 1/0 


The test |1/O command transmits status byte to the channel and, upon receiving the SERVICE OUT signal, clears 
the status. 








ee eee 
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3.2.11. Set Inhibit Status 





The set inhibit status command is processed as a test |1/O command. If accepted, it does not generate new 
status. Status is presented to the channel and the inhibit status in flip-flop is set to 1. When inhibit status is set 
to 1, the printer does not initiate sequences to present status. The set inhibit status command should not be 
issued if the printer subsystem is connected by a selector channel. 


3.2.12. Reset Inhibit Status 


The reset inhibit status command is processed as a test |1/O command. If accepted, it does not generate new 
status. Status is presented to the channel, and the inhibit status in flip-flop is reset. 


3.2.13. Fold 


The fold command modifies the print compare sequence between the print line buffer and the load code buffer 
so that the two most significant bits (bits O and 1) of the data and the codes are ignored. This mode of operation 
permits usage of these bits in the data bytes by the processor. For the EBCDIC code, the resultant code is a 
printable subset of the EBCDIC code. This command may not be suitable for use with other coding schemes. 
When folding is performed in conjunction with dualing, a 6-bit comparison, instead of the usual 8-bit 
comparison, is made between the print line buffer characters and characters in the duals. Bits 0 and 1 (MSB) are 
ignored. Folding continues until the unfold command is received, until the power to the unit is turned off, or until 
a system clear is received. 





3.2.14. Unfold 





The unfold command stops folding operations and returns the printer to normal 8-bit code operation. 


3.2.15. Inhibit Data Check 


The inhibit data check command blocks the setting of data check, bit 4, sense byte O. Inhibit data check remains 
set until reset by an allow data check command, until power to the unit is turned off, or until a system clear is 
received. 


3.2.16. Allow Data Check 


This command resets the inhibit data check condition and permits the printer to operate normally. 


3.2.17. No-Op 


The No-Op command allows initial selection to occur, and channel end status and device end status to be 
returned; otherwise, no function is performed. 
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3.3. STATUS BYTE 


The status byte contains information on the status of the printer and some data on the condition of the last 
printer operation performed. The status byte is presented to the channel: 


a At end of initial selection sequence 

a At end of data transfers for reads and loads 

. At the completion of printing a line (before form advance) for the print advance command 
. At the start of the form advance for advance command 


7 At initial selection of the following commands: 


- Test 1/0 Unfold 


- Set inhibit status Inhibit data check 


- Reset inhibit status Allow data check 


- Fold - No-Op 
LT Following an interface disconnect selective reset sequence that occurred during data transfers 
. At the detection of error condition causing premature termination of a command 


a With the attention bit, when the RUN switch is pressed providing the STOP indicator was lit and all 
conditions in the printer subsystem are normal. 


The status register in the printer is cleared when the channel responds to the STATUS IN signal with SERVICE 
OUT signal, when a selective reset or system clear sequence is received, or when power to the printer is turned 
off. Figure 3-1 shows the printer status byte with its bit designations. 


CONTROL 
ODD STATUS UNIT CHANNEL DEVICE UNIT UNIT 
PARITY ATTENTION MODIFIER END BUSY END END CHECK EXCEPTION 


2 
NOT 7 
USED 


Figure 3—1. Printer Status Byte 


Individual status bits are discussed in 3.3.1 through 3.3.9. 
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3.3.1. Odd Parity 


This bit provides odd parity for the status byte, P bit. 


3.3.2. Attention 

Bit O, attention bit, is set whenever the printer goes from stop state to run state (mode). It is an operator 
controlled interrupt indicating that the printer has gone from an inactive to an active state. 

3.3.3. Status Modifier 

Bit 1, status modifier, is presented with busy bit, bit 3, to indicate the printer is busy executing a previously 
initiated operation (immediate busy sequence). 

3.3.4. Control Unit End 


Bit 2, control unit end, is not used by the 0776 printer and the bit is always set to O. 


3.3.5. Busy 
Bit 3, busy bit, indicates the printer cannot accept a command because one of two conditions exist: 
s The printer is executing a previously initiated command (bit 1, status modifier also present). 
a The printer is on hold pending status conditions from a previous command (not applicable to test 1/0, reset, 
or set inhibit status). 
3.3.6. Channel End 
Bit 4, channel end, is presented as follows: 
a At the end of the data transfer sequence for the following commands: 
- Print advance 
- Read print line buffer 
- Read load code buffer 
- Read vertical format buffer 
= Load code buffer 
7 Load vertical format buffer 
- Diagnostic write 


- Sense 1/0 
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. At initiation of the following commands: 
- Fold 
- Unfold 
- inhibit data check 
- Allow data check 
- No-Op 
. After the VFB scan and before form advance for the advance command 


] Upon error termination of a command after initial selection (along with unit check bit, bit 6). Not set for a 
command reject condition (bit O of sense byte 0). 





3.3.7. Device End 

Bit 5, device end, indicates: 

LI] Printer control can accept another command and is sent simultaneously with channel end for all 
commands except print advance. Device end is sent upon completion of the print line but before form 


advance. 


s An error termination of a command after initial selection. It is set with unit check (bit 6). It is not set for a 
command reject condition (bit 0, sense byte 0). 


a A stop to run state (mode) transition following a power turn-on sequence or an offline to online transition. 


Presented with attention bit (bit 0) and indicates that the load code buffer and vertical format buffer are not 
loaded. 


3.3.8. Unit Check 

Bit 6, unit check is set: 

s When any sense bit (except bits 1, 2, or 3 of sense byte 1) is set 
o If an error condition exists at initial selection 


a With ending status if an error condition occurred during execution of the last command 


3.3.9. Unit Exception 


Bit 7, unit exception, is presented with device end status of a print-advance or advance-only command and 
indicates a form overflow condition. The form is not advanced, but the line is printed if the command was print 
advance. 
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3.4. SENSE DATA BYTES 


The sense bytes indicate the state of the printer during execution of the last command issued. Certain sense bits, 
when set, cause unit check status to be set the next time device end status is presented. 


When a sense command is issued, the printer transfers as many as six bytes of sense information to the 
channel. The sense bits (except SBO,1; SB1,1; SB1,2; and SB1,3*) are reset when any command except test I/O, 
sense, or No-Op is received by the printer (provided busy status is not indicated in the initial selection). 
Sense indications presented by printer control are one of the following categories: 
s Device Condition 
A condition that may result in the stop state. Presented each time a sense command is issued until the 
condition is cleared by the operator. No other command is executed under these conditions. Examples of 
device conditions are intervention required and equipment check. 


a Error Indication 


Indications that may be cleared if a command other than sense is issued as a response to unit check 
status. An example of an error indication is command reject. 


. Operating Mode 
An indication such as inhibit data check, inhibit status in, and fold data. 


Table 3-3 lists the name and position of the bits in each sense byte and in the status byte. Figure 3-2 also 
summarizes the status and sense bits and associated indicators and switches. Tables 3-4 through 3-7 define the 
bits of sense data bytes O through 5. 


*SBO,1 = sense byte O, bit 1 = intervention required 
S81,1 = sense byte 1, bit 1 = inhibit data check 
SB1,2 = sense byte 1, bit 2 = inhibit status in 
S81,3 = sense byte 1, bit 3: = fold data 


@ 











Table 3—3. Status and Sense Bytes 


Byte Bit 0 ; : F Bit 7 
t1 Bit 2 Bit 3 

Status Attention Status Not Used Busy Channel Device Unit Unit 

Byte Modifier (0) End End Check Exception 

Sense Command {ntervention Bus Out Data Vertical Buffer Load Command 

Byte 0 Reject Required Check Check Format Buffer Check Retry 

Sense Unassigned Inhibit Data Inhibit Unassigned Interface Vertical Format Load Code 

Byte 1 Check* Status In* Disconnect and Buffer Request Buffer 
Sense Unassigned Forms Unassigned Cartridge Unassigned Forms Unassigned 
Byte 2 Low Code Check 
Check 


Selective Reset Request 

Sense Load Code Print Line Vertical Unassigned Actuator Unassigned Unassigned 
Byte 3 Buffer Buffer Format Check 

Parity Parity Buffer 

Check Check Parity Check 
Sense Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned Unassigned 
Byte 4 

Font 

Byte 5 Font 


*Bit does not cause unit check status when set. 
NOTES: 


1, An area without an entry indicates an unassigned bit position, always reset to O. 
















Equipment 
Check 


























2. Parity bit not listed but is included in Table 3—4. 


YALNIYd 9220 


€ “A8y Lev8-dN 
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STATUS BYTE SENSE BYTE 0 INDICATOR CONDITION/SENSE BYTE AND BIT 
ATTN (RUN) RUN SWITCH 
(BIT 0) 
INTERVENTION (STOP) STOP SWITCH 
REQUIRED (BIT 1) , \ | 
1! tog yh SINGLE CYCLE MODE (SB3,5) 
1 I I I \ \ 
1 -E Ut ot  \“—-+- STACKER FULL — 1200 LPM PRINTER 
it toe \ ONLY (HN CONJUNCTION WITH 
re lot \ AUDIO ALARM) 
on | \_--]- Forms OUT 
(FORMS OUT) FORMS LOW (SB2,1) 
1 1 I ! 
(DEVICE CHECK) INTERLOCK (CARRIAGE) 
Pe 
t ; AIR VANE 
I 
EQUIPMENT CHECK (PRINT CHECK} y TYPE SPEED CHECK (SB2,7) 
LCB PARITY (S83,0) 
PLB PARITY (SB3,1) 
ACTUATOR CHECK (SB3,4) 
1 
(FORMS CHECK) = 7 FORMS CHECK (SB2,5) 
VFB PARITY (S83,2) 
COMMAND RETRY PCM # 136 
UNIT CHECK. DATA CHECK (INHIBIT DATA DATA CHECK 
(BIT 6) (BIT 4) CHECK NOT ACTIVE) 


VFB CHECK 
(BIT 5} 


VFB CHECK 


BUFFER LOAD 


LCB REQUEST (SB1,7) 


BUS OUT CHECK 
(BIT 2) 


PARITY ERROR ON BUS OUT 





rca a 


CARTRIDGE CODE CHECK (S82,3) 


COMMAND REJECT 





OISCONNECT (SB1,5) 


ae eres 
UNIT EXCEPTION 


FORM OVERFLOW 


(BIT 7) 
DO NOT FOLD DATA (SB1,3) 
SET UNIT INHIBIT DATA CHECK (S61,1) 
CHECK INHIBIT STATUS IN (S81,2) 
(OFFLINE) OFFLINE SWITCH 

NOTE: 


Forms low (SB2,1) sets FORMS QUT indicator and sets unit check 
during initial selection of next command. 


Figure 3—2. Summary of Printer Status and Sense Bytes 
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Table 3—4. Sense Data Byte O, Bit Definitions 


0 Command 

(SBO,0) Reject 
Intervention 
Required 


2 Bus Out 
(SBO,2) Check 


Equipment 
Check 


4 Data 
(SBO,4) Check 


Ea _ 


6 Buffer Load 
(SB0,6) Check 


7 Command 
(SBO,7) Retry 











Bit 


Position Definition 












Set if an invalid command is issued, and causes unit check status to be set. 
(Invalid command codes are any codes not listed in Table 3—1.) 















Set if a condition is detected requiring manual intervention (see Figure 3—2). 
























Set if a parity error is detected during a transfer from the channel to 

the printer. A parity error on a command code causes an immediate termination. 
A parity error on a data transfer causes termination of the command 

following the data transfer sequence. 


Set when any of the following occur: 





a Actuator check (byte 3, bit 4) 
a Parity error in: 


- Load code buffer (byte 3, bit 0) 
- Print fine buffer (byte 3, bit 1) 
- Vertical format buffer (byte 3, bit 2) 


SB Type speed check 
a Forms check 


Can be set during the loading of data for a print advance command. Signifies 
that one or more character codes in print line buffer have no corresponding 
code in the load code buffer. The setting of data check may be inhibited 

by use of inhibit data check command. When this bit is set, the print 
advance command or the diagnostic write command is completely executed. 
Printed positions with data check characters appear on the printed line 

as spaces. 





Set when a noncompare is detected between the skip code (A=1), in a print 
advance, an advance only command, and the codes in the vertical format 
buffer. When set, advance is not executed. 








Set with either of the following: 


















a Vertical format request (SB1,6) 
a Load code request (SB1,7) 
Set during the print-compare sequence of a print advance command if two 


once-per-font signals have occurred and either of the following conditions 
are present: 





s Not all printed bits are set (2.3.6.2) 


a Print-compare-match counter has not counted up to full count (136). 
Unit check is set and the advance portion of the command is not 
executed. 


Reset if the print advance command is reissued and is successful. May 
also be reset by an advance only command. 
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Table 3—5. Sense Data Byte 1, Bit Definitions 


Bit ‘ ‘ suioet 
ne n 
Position Designatio: Definition 


(0) Unassigned Always reset to 0 
(SB1,0) 





Inhibit Data Check When set, indicates inhibit data check is active 


When set, indicates inhibit status in is active 


4 Unassigned Always reset to 0 
($81,4) 


Selective Reset/ When set, indicates interface disconnect or selective reset occurred during 
Interface Disconnect the data transfer sequence and command was not executed. 


6 VFB Request When set, indicates vertical format buffer is not properly loaded. Unit 
(SB1,6) check is sent to the channel and a print-advance or advance only command 
is issued to the printer. Command is not executed. 
7 LCB Request When set, indicates the load code buffer is not properly loaded. Unit 
(SB1,7) check is sent to the channel and a print-advance or diagnostic write 
fin | tm command is issued to the printer. Command is not executed. 


a Fold Data When set, indicates fold data is active 
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Table 3—6. Sense Data Byte 2, Bit Definitions 


Bit : 7 — 


0 


nie = : 
Forms Low Set if less than 8 inches (20.32 cm) of form remain below the bottom 
tractor of the printer. Causes unit check to be set only once. 
2 Unassigned Always reset to 0 
(SB2,2) 


Cartridge Code When set, indicates the print cartridge identification code does not agree 
Check with the cartridge verification code issued with the load command. Causes 
immediate termination of a load code command. Causes immediate termination 


of a print advance command if the stored verification code does not agree 
with the identification code when the command is initiated. 


4 Unassigned Always reset to 0 
(SB2,4) 


Forms Set if any individual paper advance exceeds 1.2 seconds, or if a paper 
Check feed system failure has been detected. This condition causes the current 
print advance, or advance only command not to be executed. 
6 Unassigned Always reset to 0 
(SB2,6) 


7 Type Speed Set if one or more of the following conditions are detected: 
(SB2,7) Check 
Ss No timing marks detected within a 1 millisecond time period any 
time the front band is up to speed. 
Timing marks signals from tractor sprockets are received out of 
tolerance. 
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Table 3—7. Sense Data Bytes 3, 4, and 5, Bit Definitions 













Bit 
Position 





Definition 





Designation 









Sense Data Byte 3 


(0) LCB Parity 
(SB3,0) 


Set when a parity error is detected when reading the load code buffer. 











Check 









PLB Parity 
Check 


Set when a parity error is detected when reading the print tine buffer. 















VFB Parity 
Check 


Set when a parity error is detected when reading the VFB. !f the error is 
detected with a print-advance command, the line is printed but the form is 
not advanced. If the parity error is detected with an advance only command, 
the command is not executed. 


Always reset to 0 






Actuator 
Check 






Set when an actuator circuit malfunction is detected. All columns are 
printed except those with a malfunction. Actuator power may be removed. 


When set, indicates operation is in single cycle mode 










Single Cycle 
Mode 





Always reset to 0 





Always reset to 0 


Sense Data Byte 4 











0-7 
Sense Data Byte 5 
Expanded 
(SB5,0) Font 


When set, indicates the printer contains expanded character set control 
ones aati i 








feature to handle print cartridges that contain character set arrays 
greater than 64. 
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3.5. INTERFACE SEQUENCE 


3.5.1. Initial Selection Sequence 


The channel places the device address of the desired printer on the bus out line and then activates the address 
out line. The ADDRESS OUT signal causes printer control to compare the device address on the bus out line with 
its own assigned device address. After comparison has been made, the channel activates select out line. If the 
printer control selected is operational and ready to accept instructions, the printer control responds to the 
channel with an OPERATION IN signal. The channel then places a COMMAND byte on bus out and after a series 
of internal operations and a command code examination, the printer control responds to the channel with a 
status byte. After the channel examines the status byte, it responds to the printer control with a SERVICE OUT 
signal, thus accepting the status byte presented. Then a series of signals are transmitted between the printer 
control and the channel, ending the initial selection sequence. This is in preparation to hold the channel active 
for data transmission until a status byte containing an END condition, or the channel, initiates a selective reset 
or disconnect sequence to complete the data transfer operation. 


3.5.2. Control Unit Busy 
The printer is defined as busy: 


s from the time a command code is accepted until device end status for the command is present in the 
control unit status register (immediate busy sequence), and 


s while holding pending status for presentation to the channel. 


3.5.3. Status and Data Transfer Sequence Initiation 


The printer initiates a REQUEST IN signal to transfer data to and from the channel, or status to the channel, 
when the device address patch card is properly wired. If the device address patch card is not wired in this 
manner, then the printer control must wait for the channel to activate the SELECT OUT interface signal line 
without activating the ADDRESS OUT interface signal line. 


3.5.4. Data Transfer Sequence 


The printer initiates a data transfer sequence from the channel to the control unit buffer during the following 
commands: 


a Print advance 136 bytes 
a Diagnostic write 136 bytes 
s Load code 66 bytes (without dualing) 


75 bytes (with dualing) 
386 bytes (with expanded font) 
395 bytes (with expanded font and dualing) 


s Load vertical format 192 bytes 
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The printer initiates a data transfer sequence from its control to the channel! during following commands: & 
7 Sense 1/0 6 bytes 

= Read print line buffer 136 bytes 

. Read load code buffer 67 bytes 


76 bytes (with dualing) 
387 bytes (with expanded font) 
396 bytes (with dualing) 


t Read vertical format buffer 192 bytes 


Each data byte is transferred on a request-acknowledge basis (SERVICE IN/SERVICE OUT). The channel may 
terminate a data transfer sequence by activating the COMMAND OUT interface line in response to a SERVICE IN 
signal. In any case, printer control terminates the data transfer sequence after the number of bytes listed for 
each command has been satisfied. The load vertical format command data transfer sequence ends prior to 192 
transferred bytes if a 1 is detected in end-of-forms bit 3. 


3.5.5. Terminated Sequences 


An operation may be terminated by either the channel or the control for the printer. At time of termination, the 
printer control transmits a status byte to the channel and, after an exchange of various signals between the 
channel and printer, the printer disconnects from the interface as soon as possible. The printer does not request 
a data transfer after the indicated number of bytes for the corresponding command specified in 3.5.4 is satisfied. 
Also, the printer does not request a data transfer following a terminate data transfer signal from the processor 
channel. 





3.5.6. Selective Reset Sequence 


When the selective reset sequence is presented to the printer, the printer clears the status register, ceases any 
data transfer sequence in progess, and immediately disconnects from the interface. The printer control 
completes any command in progress if the SELECTIVE RESET signal occurs after channel end status conditions 
are stored in the status register. if the selective reset sequence is received during a data transfer sequence, the 
printer initiates a status request to the channel immediately following the selective reset sequences. This results 
in CHANNEL END, DEVICE END, and UNIT CHECK signals which cause bits of the interface disconnect/selective 
reset sense byte to be set. 


3.5.7. Interface Disconnect Sequence 


This sequence is the same as selective reset sequence (3.5.6) except that the status register is not cleared. 


3.5.8. System Reset 


System reset causes the printer to enter a cleared state in which the printer is ready (not busy) to accept any 
valid command and is not connected to the interface. 
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3.5.9. Diagnostics 


Certain error conditions are sensed in the printer to facilitate troubleshooting. Errors are displayed on the 
operator control panel in the form of indicators to aid in identification of the error by the operator or by Sperry 
Univac customer engineering personnel. In addition to the indicators on the operator control panel, the control 
section of the printer contains a set of maintenance switches and indicators that enables offline operation of the 
printer for maintenance and troubleshooting purposes. The switches permit any printer command, data, or code 
to be manually entered in the control. The indicators specify the state of various registers and error conditions in 
the printer subsystem. 


3.5.10. I/O Error Detection and Recovery 


The printer contains I/O error detection and recovery features falling into two general categories: recoverable 
and nonrecoverable. For recoverable errors, the software has provisions for retry. Nonrecoverable errors are 
displayed on the operator control panel and require manual intervention by either the operator or Sperry Univac 
customer engineering personnel. In addition, the software can determine the cause of a problem by means of the 
status byte and the six sense bytes. 


3.6. SPLIT INTERRUPTS 
The printer sends CHANNEL END and DEVICE END signals separately for print advance commands that are 
executed without a unit check. If UNIT CHECK is set, then the interrupt may or may not be split. Note that the 


absence or presence of split interrupts with a unit check set does not indicate how much of the line was printed. 
Individual sense bits must be consulted for this information. 


3.7. ASSOCIATIVE DATA CHECK 

Associated data check techniques require no additional programming. The printer hardware automatically 
detects data check characters and allows printing to be sustained at the same rate that would exist if the data 
check characters were not present. 

Note that a print advance command or diagnostic write command that receives data check characters as data 
sends unit check status when sending device end status. Data check bit is set in the sense byte. The inhibit data 
check command prevents the setting of sense status and unit check status for a data check but does not affect 


the associative technique. 


The advance position of a print advance command is performed regardless of a data check condition. 


3.8. LOAD CODE CONSIDERATIONS 
There are two load code considerations — loading and reading. 
In loading, the load code must contain: 


a The cartridge verification code 


5 Dualing codes and data check dual code if the most significant bit of the CVC is set to 1 


a The space code 
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. The codes for one complete character array (up to 64 characters for printers without the expanded font 
feature or up to 384 characters for printers with the expanded font feature). 





In reading, the printer sends to the processor: 
a The cartridge identification code 


tT] The codes received during the load code command (CVC; nine duals, if applicable; space code; and codes 
for the print band which were loaded) 


a Space codes which the printer used to fill the rest of the LCB up to the 64 or 384 characters of the LCB 


3.9. ERROR RECOVERY 


Operating status of the printer is supplied to the processor to permit monitoring at the printer and to take proper 
action to either terminate the operation, continue with other operations, or recover from erroneous programming 
or faulty operation. Figure 3-3 shows the areas affected by set bits of the status bytes and the procedures to be 
followed if recovery operation is required. The recovery procedure flowcharts (error recovery and equipment 
check) are described in Figure 3-4. 
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STATUS 
05 FIGURE 3-1 







SEE ERROR 

UNIT CHECK RECOVERY 
FLOWCHART, 

FIGURE 3-4 


STATUS 
BIT 
6? 





NO 


STATUS 
BIT 
7 


UNIT EXCEPTION 












WAS 
COMMAND 
PRINT-ADVANCE? 


THE LINE WAS PRINTED. 
FORMS NOT ADVANCED. 





OPTIONS: 
ils ISSUE ADVANCE REPEAT TO HAVE 
FORM ADVANCED ACCORDING TO 


COMMAND WAS ORIGINAL ACDEF DETAIL BITS. 


ADVANCE ONLY 


ISSUE ANY ADVANCE ONLY COMMAND 
AND THE FORM WILL BE ADVANCED. 





Figure 3—3. Status Byte Conditions 
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Unit 
Check 














Yes 
Byte 0, Bus Out Check 
Bit 2 
Indicates a machine or channel failure. Reissue 
No command five times. If error persists, contact 
Sperry Univac customer engineering. 
Yes 
Byte 0, Command Reject 
Bit O 
invalid command issued by the program. Check 
No command to assure it is valid for the subsystem. 
Yes 
Byte 0, Intervention Required 
Bit 1 
The subsystem is in the stop mode and requires 
No operator intervention before printing can resume. 
Yes 
Part 2 
Byte 2, Forms Low 
Bit 1 
Low paper “early warning” condition. 
ne Operator Options: 
1. Overlay old forms with new supply and reissue 
last command. 
2. Attach (tape) new forms to end of old forms 
Part 3 and reissue last command. 
3. Reissue tast command and continue printing 


until true out-of-forms is detected. 


Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 1 of 7) 
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Part 1 
Yes 
Byte 0, Equipment Check 
Bit 3 
Part 7 
No 
Yes 
Byte 2, Forms Low 
Bit 1 
Normal out-of-forms. Operator Options: 
No 
1. Overlay the oid forms with new supply and reissue 
the last command. 
Attach (tape) new forms to the end of old forms and 
reissue the last command. 
\f the advance has moved the form out of the upper 
tractors, no overlay is possible and resynchronization 
‘ of the form and VFB must be performed by the operator. 
es 
Byte 3, Single-Cycle Mode 
Bit 5 


Operator controlled stop. In single-cycle mode, each 
time the RUN switch is pressed, operation will continue 
until completion of the next advance then stop. To 
restore continuous operation, reset single-cycle switch 


or close the top cover and then press RUN switch. 
None of the above 





f . 
° 


The subsystem is in the stop mode for one of the following reasons: 
The STOP switch was activated. 
The printer carriage is open and the device check indicator is lit. 


The printhead blower airvane switch opened up due to loss of or restricted 
airflow. 


(0776-04 and -05 only) 


1. The form stacker is full and the audio alarm is sounding. 


2. The paper feed motor airvane switch opened up due to loss of or restricted 
airflow (paper feed motor blower belt may have come off the pulley or broken). 





Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 2 of 7) 
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Equipment Check 


Buffer Load Check 





Part 5 
Yes Yes 
Byte 0, Data Check Byte 0, Retry 
Bit 4 Bit 7 
No No 


Indicates an unprintable character was detected. Probable 
causes: 


Print tine contains unprintable character. 
Wrong load code. 


Improper combinations of fold, unfold, inhibit data 
check, allow data check commands. 





Line will be printed and forms advance. Print positions 
with data check characters will appear on the printed line 
as blanks. If no program error, contact Sperry Univac 
customer engineering. 








Yes 
Byte 0, VFB Check 
Bit 5 
Indicates a noncompare between the skip code and codes in 
the vertical format buffer. The forms were not advanced but 
No the line was printed. Verify skip code, reload vertical format 
buffer, and reissue the advance command or issue an advance 
repeat command. if error persists, contact Sperry Univac 
customer engineering. 
Part 6 


Dualing, and one or more characters toaded in the print line 
buffer has no corresponding character in the load or dual 
space buffers and - - - 


The dual data check character is not a printable 
code. 


One or more columns may not have printed and the forms did 
not advance. 


Reissue the failing print command or execute an advance- 
only command to continue and ignore the error. 





Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 3 of 7) 
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PLB Parity Error 


A parity error was detected while reading the print tine 
buffer. If the command was: 





Read PLB - Reissue the command several times. If error 
persists, reload the PLB via a diagnostic 
write command and then reissue the read PLB 

command. 













Print The forms have advanced but the print 
Advance line may not be correct. The operator 
must open the carriage and validate the 
print line and then decide whether to 
continue or restart from some break 
point. 





If error persists, contact Sperry Univac customer 
engineering. 


Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 4 of 7) 
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Vertical Format Request 


Vertical format request 
should not be set. 






VFB Parity Error 









A parity error was detected while reading the vertical format 
buffer. The advance was not executed due to the parity error. 






Reload the vertical format buffer, then issue advance repeat to 
execute the advance. If error persists, contact Sperry Univac 
customer engineering. 






Load Code Request 






Load code request 
should not be set. 










Buffer load check 
should not be set. 






Yes 







LCB Parity Error 





A parity error was detected while reading the load code 
buffer. If the command was a print advance and: 








(OE) Status - No printing or forms advance occurred; 


(06) Status - The forms advanced but the print line 
may not have been printed correctly: 









Retoad the load code buffer and then reissue the failing 
command. If error persists, contact Sperry Univac 
customer engineering. 







Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 5 of 7) 





3-26 
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(=) 3 


Yes 
Byte 1, Interface Disconnect/Selective Reset 
Bit 5 
No Indicates that interface disconnect or selective reset 


occurred during the data transfer sequence. With this 


bit set, the command was not executed. 





Buffer Load Check 





Byte 1, Yes VFB Request 
Bit 6 


Vertical format buffer not loaded and a print 





ne or advance command was issued. The command was 
not accepted. 
Byte 1, Yes LCB Request 
Bit 7 


The load code buffer is not loaded and a print 
or diagnostic write command was issued and not 
accepted by the subsystem. 


Buffer load check 
should not be set. 





Cartridge Code Check 





Indicates the cartridge identification code does not 

agree with the cartridge verification code issued 

with the load code command. Wrong load code was issued 
or wrong cartridge has been loaded. 







Unit check should 
not be set. 


Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 6 of 7) 
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Part 1 
Yes 
Byte 2, Forms Check 
Bit 5 
One of the following paper motion errors occurred: 
No 


Forms runaway. - No paper feed sprockets detected for 
1.2 seconds. 


Acceleration Error - Paper feed motor failed to 
acceterate in the prescribed time timit. 


Deceleration Error - Paper feed motor failed to stop 


in the prescribed time limit. 


Forms Jam - Paper torn or jammed at the upper right- 
hand tractor 


The operator should examine the paper path for any 
obstruction and check operation of the advance mechanism 
(i.e., manual advance with space switch). If condition 

is correctable, restart and continue; otherwise, call 

Sperry Univac customer engineering 





Type Speed Check 


The synchronization of the type band was detected to be 
out of specification for proper printing. There is a 

remote possibility that the type band and/or print 
hammers may be damaged. None, some, or ail of the line 
may be printed. 





NOTE: 


An actuator check in conjunction with type speed 
check may be caused by the print line being 
incomplete and not by a faulty actuator and/or 
actuator circuit. 


The operator should examine the print band and the 
quality of the printed characters. If the printing 

seems acceptable and there does not appear to be any 
damage to the print band or hammers, restart. Other- 
wise, contact Sperry Univac customer engineering. 





Yes 
Byte 3, Actuator Check 
Bit 4 
There are two types of actuator errors: 
No 


Off Error - Where one or more columns fail to print 
{i.e., blown fuse). 


On Error - This is a catastrophic error that occurs 
when an actuator is fired and does not 
shut off. 


When an actuator error occurs, the operator is allowed 
one retry {logic limitation) in case the error was caused 
by noise or some other electrical interference. If the 
printer does not go ‘ready’ when the RUN switch is 
pressed, the subsystem should be put down (unavailable) 
until the problem can be corrected. Contact Sperry 
Univac customer engineering immediately. 





Figure 3—4. Error Recovery and Equipment Check Flowchart (Part 7 of 7} 
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Appendix A. Timing 


Figures A-1 and A-2 show timing for the print-advance and advance-only commands for the 0776 printer. Note 
that the print-advance commands can be performed with the advance portion overlapping the processor handling 
of device end status, initial selection for the next command, and data loading. 








SEE NOTE 3, 








CE DE 
1st PRINT LOAD DATA | FIRE ACTUATORS | ADVANCE 
ADVANCE || INITIAL SELECTION (n+1) LINE ADVANCE= 16,0 + 7.6n 
VERIFY ADVANCE | ——— 
SEE NOTE 1, 
SeRING PROCESS DEVICE END STATUS 


INITIAL SELECTION 


———— SEE NOTE 2, 


i 
1 
\ 
ADVANCE AND 
{ 


3rd PRINT 
ADVANCE 


LEGEND: 


CE = Channel! end 
DE = Device end 


NOTES: 


1. Actuator recovery advance 2. 55 ms minimum and 1090 Ipm limit for 
760 Ipm printer 
a. 760 and 940/900 ipm printers: 
48 ms minimum and 1250 Ipm limit for 
Space 1 line (6 lpi} = 16.0 ms 940/900/1200 Ipm printers 
Space 2 lines (6 Ipi) = 16.0 + 7.6 = 23.6 ms 


Space 3 lines (6 Ipi) = 16.0 + (7.6 x 2) = 31.2 ms 3. Advance motor duty cycle: 


b. 1200 Ipm printer: 55 ms for 760 Ipm printer 
48 ms for 940/900/1200 Ipm printers 
Space 1 line (6 lpi) = 16.7 ms 
Space 2 lines (6 Ipi) = 24.6 ms 
Space 3 lines (6 lpi) = 30.9 ms 


c. Where actuator recovery delay is 15.1 + 0.1 ms 
and space 1 line at 6 Ipi is 16.0 ms 


Figure A—1. Timing, Print-Advance Command 














LOAD 
DATA 


CE 








FIRE ACTUATORS 





VERIFY ADVANCE | ADVANCE 


ETC, 














YALNIYd 9220 
OVAINN AdYSdS 


€ Aay bype-dN 








SEE NOTE 2, 
CE 
DE 
1st INITIAL TRE ROMANCE = 
ADVANCE SELECTION VERIFY ADVANCE | (n+4) L 
ONLY 16.0+7.6n 
SEE NOTE 1, 
= SEE NOTE 2. 
2nd PROCESS STATUS —ooooooYee 
ADVANCE AND = aovAice 
ONLY INITIAL SELECTION ADVANCE 
(n+1) LINE ADVANCE = 
16.0+7.6n 
SEE NOTE 1. 

CE 
elas PROCESS STATUS 
CE = Channel end pid BATA OVANCE ADVANCE 
DE = Device end INITIAL SELECTION 
NOTES: 

1. Actuator recovery advance 2. 55 ms minimum and 1090 Ipm limit for 


760 ipm printer 
a. 760 and 940/900 Ipm printers: 
48 ms minimum and 1250 Ipm limit for 
Space 1 fine (6 Ipi) = 16.0 ms 940/900/1200 Ipm printers 
Space 2 lines (6 Ipi) = 16.0 + 7.6 = 23.6 ms 
Space 3 lines (6 Ipi) = 16.0 + (7.6 x 2) = 31.2 ms 


b. 1200 Ipm printer: 
Space 1 line (6 Ipi) = 16.7 ms 
Space 2 lines ( [pi) = 24.6 ms 
Space 3 lines (6 Ipi) = 30.9 ms 
c. Where actuator recovery delay is 15.1 + 0.1 ms 


and space 1 line at 6 Ipi is 16.0 ms 


Figure A—2. Timing, Advance-Only Command 


€ “A8Y LYP8-dN 


YFALNIdd 9220 
OVAINN AY¥Y3adS 
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Appendix B. Print Cartridge 
Character Sets 


Tables B-1 through B-29 list the character symbols which appear in each print band for the 0776 printer. 
Characters are listed in loading sequence; that is, the sequence in which the associated character codes must be 
entered into the load code buffer by the program. 


NOTE: 
Any code of 6, 7, or 8 bits may be assigned to the graphic characters on the print bands. Suggested hexadecimal 
character codes are included in the tables in this appendix; however, different codes may be assigned if the user 


wishes. 


Array size and symbols for each array also are provided. Refer to 2.3.6.5 and Table 2-5 for print cartridge 
verification codes. 


NOTE: 


The character symbol shapes shown in the print character set tables are for information purposes only and may 
not conform with actual shapes printed by the 0776 printer. 
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Table B—1. Standard Business Print Cartridge, 48 Characters 






EBCDIC] Loading ie Symbols 
cma [em] Smo | 
so | ov] 1 |e [uoeraser | 
ra [oe] 2 | 0 [Upeeeo it at 
ref os] a |W [Ucn it 

fs | Uppercase J 
6 
pa [ce [ia | 0 [Umea 
pe [a [is | 8 [umes + 1 
pa [a |i | # [Upecaea | td 
pf | [8 [Mmeienne | td 
EN 
ras [re [| 6 [Mimenesx «dP 
pe fe [ef |wnere ur SS 
Pa [| 2 [winenctee 
pe fe | [2 [Mmenewe iT td 
FE 
po [of [0 [Nee | 1 
EN 
par [or [a [7 Js coins dS 
po [ef | @ femmes | 14 
fe [76 [30 Jrumversen 
fa [se [a | s foward 
ES ee 































Oo 

= 
- 

ue 












Se eo 
(Hex) | Sequence Symbol Description per Array 

fsa |e [3 | 2c [uopecwer ft 
eo 
a 
ie (cere ve limes Se | 
(op AC RT ( 
Eos Ce a a 
a 
ref foe] |oeene 
EC 
a 








— 





_ 





— 





— 





— 





— 
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Table B—2. Scientific Print Cartridge, 48 Characters 












Sieis[—[ == 
sO 
oe 
[pecs 
eT 
[peck 
[pecase J 
Ce 
fuses S| 
paar 
Sod 
ees 
ee 
Sed 
ems 





— 


ry a 
fuinene ne id 
re 
7 Iineiesven 
rr 
Se a 
Te [minaret id 
Ta faumereee id 
2 wneiewo id 
1 finere one i 
fMinenewo 
ieeaeel 

eae 

faa 

pea 

Ese 

ies 

rot 

aie 

Pa 

iced 


oO 


8 
37 


wl w SiS > 7 = > 
cl wo ROT we an ~ > ce 
wf srt) C3 [C2 1 C3 |69. Ee] 6 1 eo 1 oo fe 








— 
Entel 

fie ventas 
[ee arenes 
ee 
Ts [oars 
ee 
+ fe 
ee 
T= fosersk 
ee 
sal 
real 


Equals 
Period (full stop) 
Slant (solidus) 


NMinrlwlrwmfrmlrotin [rw tw rm yl ryo|[wflwfwfwjw 
NMI OLY] ~ALwpap~preil~ms! oO] wom ol ote | Miwjy ft 
a safajywa] ss nn on minminim 
- mi ol}olm o o aire rm] w 







Fi oe cl ere 
tet | 2 bine 
et 
eee a 
fs [es |_| Ww mpeew i 
A 
er a 
oat «da 
aed 
za 
we] | 











ee 
La 
ea a 

sf | |S lpeenes 
a7 [Roope 
or 





UP-8441 Rev. 3 SPERRY UNIVAC B-4 
0776 PRINTER 





Table B—3. United Kingdom Print Cartridge, 48 Characters 


nm | Smit ois | ey | en sme mH] rotten | | 

CA Oe 

a OO Cs 
Be 


Uppercase J 



















Uppercase | 


zz 
| 10 [ c | Uppercase G 
Uppercase F 
c5 Eze Uppercase E 
ako Uppercase D 
ea 


Uppercase C 
| B | Uppercase B 
zs Uppercase A 

| wv | 9 | Numeric nine 
| 8 Numeric eight 
ea 


Numeric seven 


Numeric five 





a 
aes Numeric three 
lumeric one 


Slant (solidus) 


Commercial at 


| @ | 
Pound sterling sign 
Hake Dollar sign 
Ez 


2 7 Apostrophe 


3 
fa [ae [| Yrs turin | 1 


Lc? | 
| oS 
Numeric four 
| 60 | 
| 58 
| 68 
aE 


MOP RT MT mM MPR] wl w fw] w ] wl w ] cw | w fw i cw > > 
SP ola] &jw TMEOLO, RFR olali nmi nm] ~~] co} 3. nN on ~ 


| 
Ww 
>] w 
EE 
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Table B—4. Denmark-Norway Print Cartridge, 48 Characters 












ef | a [FE 
(Hex)| (Hex) | Sequence Symbol Description per Array 
Fo [| 1 | ™ [umecew iY 
LO 
pat of 4 | 1 [ues «| td 
rs |e | 5 | 1 |Uppecser «dtd 






Uppercase D 
Uppercase C 


| 
w 
— 


= 


Uppercase B 


_ 


Uppercase A 


o4 


— 


Uppercase E with acute accent 


—_ 


Uppercase AE diphthong 


a 


Uppercase O with slant 


— 


Uppercase A with circle 
Uppercase U diaeresis 


laa 


Numeric nine 
Numeric eight 


Numeric seven 


Numeric five 


Numeric four 


N. 


Numeric three 


NR 
aD 
NR 


RO 


w 


/ Slant 


WEwW 
RO 


wlw rotn NINERS] OS] 9 ~ a 
BILD —1S|Sfofr ALSO Sle S]olatalal[a win o ~ 
x} > > vVizizZz\i/2 =z clrcjclc 
3\2 3/5 /3/5|5/§ Es slsls lz 
s =: 
=} 3 elzjzl2 Fs sijsisgis 
ala = sa ia18 g sistala 
sje a aJ2-}2 =. o sts 
@ aILoy,o yo oO oro |o | o& 
= Se” ele (2/8 /8 
3 a. =i3iS/z 24 rs 
S als|e1>o bas min{jol;x 
i—7 
Ss 
= = 


Comma 
+  |Plus 


NPP ROP NP rw] wlwlwpwlwlwlhwlwl wl w alantfatinmsSs/ se]. 
SPPDPOL ALA mM SleIT Soa al alral apa SIOl/Wlalel[wp]a 
on alrafl[ajmiaml[ al at amt alto wn [ro 


w 
a 








ft [semi] sm cin | Sr 
7 [Uppercase 
rs | 7 |v |uvweney «i 
rar |e | 3 |W [Uersew «| td 
fe [es fo |v [meaev | 1 +t 
fee [a [0 [ley Tt 
fe fo [einem «it | 
ps [oe [S| [uma 
| 46 Uppercase P 
| 8 


| P| 

Lees Uppercase 0 1 

Em ] 
re 



















ca = 
Uppercase N Fl 
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Table B—5. Finland-Sweden Print Cartridge, 48 Characters 





efeelcalm[ momen 
(Hex) | (Hex) | Sequence per Array 
Pol [ i | [www | 
Pee [ [3 | K [ume id 
Pa [ort | uber 
re {oo [5 [1 [umes Tt 
Pe [of 6 [+ |Upaen | 1 | 
Pa [of 7 | 6 |tpeaes +t 1 
Pe [ ols | F |umemer «|_| 
fae es a 
Les | 60 | 
| se | aa | 
Pr [| 









— 






ro 








_ 





ran 





m 





> 
[5|| 
OQ 
> 


‘= 
— 













an 






w 
RS 
real 
EEE 





w 
oa 
a 
= 


















eieies|—[——= [re 
a 
ree] a7 |v |umeaey -P 1 
rel |W [eae | 1 
rss [ |v [weeny ft 
A 
ree, @ [s |imaes | 1 | 
Pe [me [ | ® [Uopacsee it 
rr [ | [0 [ooesee itd 
Ps [or ||P [pee 

a 

a 


Array size 


















> 
a 
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Table B—6. Expanded Denmark-Norway Print Cartridge, 64 Characters 























ASCIIJEBCDIC} Loading no Symbols 

Ns 
pas [ wo [2 [1 fen wees ————s_| 
pa [ms [1 [ret penta sf | 
pa fe [ee Pima J 
OE 


Asterisk 





— 


eed 
Greater than 
Less than 
Uppercase Z 
zz Uppercase Y 
Uppercase X 
| Ww Uppercase W 
Poke [ic Ae eM Uppercase V 
SEAS cle e)|"-UL4| Uppercase U 
a4 | Uppercase T 
Uppercase S 
| oR Uppercase R 
| 0 | Numeric zero 
Fe sib | Uppercase Q 
ze Uppercase P 
fe ee 01 | Uppercase 0 
| oN | Uppercase N 
| om | Uppercase M 
Ba Uppercase L 
Poy — et] Uppercase K 
Ea Uppercase J 
Uppercase | 


eu 
te ll | Uppercase H 
Uppercase G 
Uppercase F 1 
Pu [ce] 2 | 0 [Umecseo it 
pe| [| 8 [lmeaes | 1 | 
par { crf 36 | A |Uppercasea | 
es | m| a7 |e [Upercawe win awiexcon| 1 | 
se [an] 28 | 0 | Uoercase A contone | 1 | 
psc {| eo | 39 | 0 | uppercase O with siant_ | 
[so | sa | ao | A | Uppercase A with cvcle || 
foo | at | a1 |W | Uppercase U with diaeresis | 1 
| _8 [8 [Ween | 1 _| 
Pa [7] |_7 [wneie sees 
Ps [| 6 | 6 [wenn +f 1 
psf] | 5 [women | | 


a ed a= PPelalantwlalfant[ala{[alatajalalw 
S| oo a MmMEAMPOP RPT SID OAL a[a]Sf[ alors] s 


alolol[elfololso [—] o on 
Hl~apojolelsi a an I o 
nN 
an 
| acal 



























ASCIHIEBCDIC| Loading io Symbols 

femme] sro | 
Teo | « [weer i 
rs 8] 8 | 3 [wmecte |? 
ps2 [rz] 49 | 2 [Numerictwo | 
ra {a} so | 1 |Mmeicwe | 1 | 
Pao] st | 0 [wneicree «|? 
rae |e [a2 | [Period Gu sos) iY 
a0 [a | 5 | [hen iin) Ss? 
a 
po [ | 8 |oowse | 
Pe [se [8 |: [seein 
Colon 


6F ? 


Ampersand 





Discontinuous underline 


21 Exclamation 


al S wn ~ 
o;yn =~} > 


Apostrophe 


Quotation 


fee eae 
ee 
ee 
pet 
| | 
Pn 
2c | 68 | 


Comma 


NTN Win Twoilw 
Oplrnwimn nT oT nai > 


[ea 
Ta] 
=" 


1 
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Table B—7. Expanded Finland-Sweden Print Cartridge, 64 Characters 






































So ee 
NS 
Pa [ol 2 | 1 [utmaennes 1 
raf oo [3 | 1 [ri oneness «a 
8 
Pot ets | = [ewe St 
Ps[ os | * [ren st 
A 
reff e | > lower | id 
Es 
Px f [io |? [opment itd 
CS 
a 
As 
Ns 
8 
fe fe [1 lume 
safe | [8 [pees 
OC 
NC 
raf oe [a0 | 0 |vmeenee iY td 
Ne 
a 
rae [os [|W [pees 
a 
rac [oe [1 ppc 
0 
a 
To [| 1 [pene 
[= [Hl 
Ce 
CC 
oc 0 
p41 | ci | 36 | A [Uppercase = | 
Pao | re | at | 6 |oppnene € i ae oot | 1 | 
funete nee 
ce ve 
ee aiew 

; = 

: Eo] 


me PePepRelPefe>eleRrerlelele 


~ 


on 
ao 


5¢ £0 
50 5A 
SF 
F9 


w 
m 


wi w fu] w [Sa] 
ania fs] co] wo 


38 
39 
4l U 
42 
43 


mimi aim 


























|e | Smt cen | 
(Hex) | Sequence per Array 

ul a| 7 | 4 [wore | 1 | 
se] «@ [3 |wneicte | 1 
ree] | 2 |wmencwo | 
raf a fs | 1 [Mmencome | 
po of st | 0 |wmeceoe | 2 | 
pe fe] 2 |. [reno tnse | 1d 
[60 | 3 | [rooren mim) st 
Ek 
poe [ se [88 | § [ors TT 
re [ se [ss |: semen S| 
Pat mt |: fae SSCSC~SC Cid 
rar or] se |? tei «Yi 
ras [soso | & [amped «dT 
rs [ 60 | 60 | — [Osconinuosundeine | 1 
raft a 

| 62 


62 


ede 





we Petetinrn|eqre 









Comma 1 


P| 
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Table B—8. Numeric Print Cartridge, 24 Characters 


ior] om oi | 

Fa Ere er ar 

a 

pac [ae [9 |S een 
ce 
ee 
es 
Ps Yt sen 
a 

A 
pe 
ran 
ae Ire 
De Te 
i 

















: 
[Yes ta sion 
a [Wann one 
Cs cr 
ET cs A 
Ee 
rs | [8 |mmeieme 
Ec eC 
Pa | A [ 2 [wnene te dt 
fe [2 [2 |wneewe [1 
roo [0 |wneiewo i 


B-9 
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Table B—9. Modified FORTRAN (77L) Print Cartridge, 64 Characters 







































i [smn Semel] St cnn | ra 
i a es ee a 
Pao 2 | [utewemes tt 
es ee 
a 
Peeps | = [ewe 
ee 
Ne 
Er 
Peeps |< flestn it a 
Rs 
eC 
Ec EL a 
ee 
ee ee ead 
ra [oe [m0 eee oS 
rae [a5 [as [8 |uneee ws 
ro [om [ | m [oven «Yt 
rac of | [eae i 
pe [mf | [iene if td 
CC 
8 
pe [= [+ [twee id 
a 
CN 
pep ol | t [tpeec if 3 | 
pete Te [8 Yess dd 
Pa [a [a # [ooaeese 
Ee 
peep [| ome 
a 
Pas [2 [8 women ne J 
a 
ER 
Pee fe [6 Joomeneax Sida 
ee aoe an 















EBCDIC] Loading Symbofs 
SESE vero | 
ea [ineretor dd 
Ps] @ | 2 |umeicwe | 1 _| 
pee [| 2 |wmecw «it td 
ra [a [ # [1 |wmeicoe +d 1 _| 
Po [a | 0 [wmeewe | 2 | 
a 
po [oo [ss | [iiphen mms dT td 
Fa ee a 
s [forse id 

é | [semcom sd td 
2 
B |? [Question 
9 [ & [Ampersnd 
| [mene 
ze 
| 
= 










me Pepeleloprofle]lo 


MPwopPw] w 
~ai~ >] nia ial 
ole m},po;yn wo 





@ [connect | 
es 
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Table B—10. Modified ASCII (77L} Print Cartridge, 64 Characters 








































ASCII] EBCDIC| Loading re Symbols 
ins memos sion | | 
Papetailsi~e |. 
EE 
Pf e | # | # ftntersen | 
Po [ets [= lems Pd 
ras] oc [ 6 | * [Poet +P 
EN 
FE 
rac pact 9 | < ist -+| 1 i 
rn [eo [10 |? [Upeeet | _ 
ref un |v [Umeey | 1 _| 
rs [ | |W [upc id 
rs [ [15 |v [Uoeeaeu ——~+d 1 + 
Perf e] 6 | 1 [Upeeet «4 tt 
pepe] [8 |ueaes |_| 
Pe [we] 6 [8 [Ue *i _ 
raf [is | 0 |Mmencmo Ss 
ra [ oe [7 | 0 |umeaeo | 1 i 
rs ov] af P |umecsere Tt 
par [| 2 | 0 [lmao | 1d 
Cs 
Pao [ef fw [unpecoew Tt 
raf oe] | « [Ueki 
rao fol 2 |) [meses ST ti 
Oe 
Pe [ce] | # [lopeaee | 1 +t 
ros | ce [a | F Umecser S| tt 
raf of | * [umecsen TC 
ro [an [7 | 1 [tetomme oecket ——_| 
Right square bracket 
raf # [3 [1 [versie dT 
ff 0 | > fom | 1 | 
Pac [| ai] [Revere sant fevere soy [| 
ref [2 | 9 |wmenenme Tt 
Pee [8 [wneicom | 
Par [of [7 [iimenesoen 
EE 
Ps f se [6 [5 [Mme TT 


etlelrofe 





rs 


+ 





— 





EBCDIC| Loading Pare Symbols 
fae {re | a7 [4 [Numeric four = Tt 


Be 
Pee | «| 2 |wneene fp 1 
31 Fl 50 


Numeric one 


Numeric zero 
Period (full stop) 


nN 
nm 
ial 
E 


Ww 

> 
le 

~~ 


Slant (solidus) 


Dollar sign 


3 
pea | | 


7A 


; 


Semicoton 


Question 


Ampersand 


co) 
=i 
=] 
3 


Underline (discontinuous) 


QO 


commercial at 


> 


postrophe 


2 


uotation 


iw] 


omma 


ae 
fe oy 
SE 
Ease 
Eas 
ae 
tl 


Array size 
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Table B—11. Expanded ASCII Print Cartridge, 96 Characters (Part 1 of 2) 






nn [mem] cn | | 
Sequence Symbol Description per Array 
fe] =] 1 | + [wwe | 1 
pe} we] 2 |} flowers | 1 | 
lel | si] 3 | Lowercase a 1 

F7 
F4 
F 






Numeric eight 


~ 


Numeric seven 


w 
~~ 


Numeric six 







33 Numeric three 


Numeric two 


— 


_ > 


w 
| 
mi ~mjpa 


Numeric one 
Numeric zero 


International currency sign 


= 


_ 
on Nope 
NR 


Verticat line 


Left square bracket 


i 
Pre [_o [ie [1 [et vace oaciet 
Pro [to [19 [1 Rett nace ot if 
ee [ee [m0 [ered un eo) i 
a0 [eo [| [enon vss st 
par [| [7 Jin oes id 
CC 
0 
ram { [ftom Cd 










26 ? 
m7 
rr [ wo [2 
z 
z 
a 
po [we | x 
: 

3 


Pee [a 
= 
ioe 






Ampersand 
Discontinuous underline 
Exclamation 


Acute accent (apostrophe) 





juotation 


is) 


omma 















land 
co 
E 


2 AE; 
= B13 
o a|s 
oo Pee nd 
oO 
iad 
Oo 
= 
i= 


Left parenthesis 
Right parenthesis 
Number sign 


Greater than 
Less than 
Circumflex 
Pe | | 
Pa | 7 | 
ao [7c | 


% 
> 
< 
A 
\ Reverse slant (reverse solidus} 


Tilde (overline) 


Commercial at 









EBCDIC| Loading acs Symbols 
sm mcm |r cn | | 
rate] 7 |? [uwe? | 1 | 
rs | | | ¥ [Umer | 1 
rs [eo [ | x [upasex | | 
rs | | | W [Umecsew *|  _ 
po | [st | 0 [Mmeicew *i| 2 _| 
psf es | 2 | v |umecev | 1 | 
rs [| | 0 |umecseu +t 1 _—i 
pate | | 1 [umeset |) 
pss |e] ss | 8 |umeces | 1 | 
A 
Pr [ os | 57 [0 |umecseo iY tid 
po [or | se | P [umecser Tt 
rar [os | 59 | 0 |Umeceo «| 
fae [os [co [ume | ti 
ro [oe [st [upecoem tt 
pac | os | | t [Upwear | 
pe [| 8 | K [umecee |) 
CL 
reo [ |e | 1 [Upper 
Ce 
Per [7 [67 [| 6 [ues _—id 












—_ 






— 






— 






as 





we | nee 





— 






_ 





ran 
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ASCII] EBCDIC} Loading D Symbols 
(Hex)] (Hex) |Sequence Symbol Description per Array 


eat eT tee 


| AS | 
Ee Lowercase x 
f7 | ae | 7 fw | Lowercase w 
17% | a5 | 7 [ vl | Lowercase v 
Sr ae ( 
Pee [| towne 
Pe fo | [+ lowes TY 
ON Or 
Po [a7 [|p fiowrcaen SiS 
ref | | 0 uwcseo | 
Pos [ fm foweaes 
a 
pec [|e [1 flower Tt 
res [of | + [lwereser «| ti 
Pr fiwerases PY 
Pat | flowerase 
a 
sy 
Pa 
oe ae ey 
| {| 6 | a | pa! 
a 


slelelsjcle 
sjojolslofo 
Zlsivixivi{s 

Blo! eSieilo{1o 
Eisilalsali[ala 

2 lola] s® | oo | 

$ an nln an an 

olo| oi] oa| a 

N Fl olrro;}olym 












Lowercase f 
Lowercase e 
Lowercase d 


Expanded ASCII Print Cartridge, 96 Characters (Part 2 of 2) 
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Table B—12. Expanded Finland-Sweden Print Cartridge, 96 Characters 










ASCII{EBCDIC! Loading ee Symbols 

se oom] Sm en | | 
re { [2 | [lowreses +f 1 | 
perf a {3 [a [towercsea Tt 
Ps] | #8 [Mmene one | 
Palm] 5 | 8 [Wmenc om | 
ra [7] 6 | 7 |wmereseen -| 1 
ree] 7 | 6 [Wimeicsx |_| 


Numeric five 












Numeric four 
Numeric three 
F2 Numeric two 
Fl Numeric one 
Lowercase e with acute accent 
| m6 | co | 16 | a [Lowercase awit diaeresis | 1 
mo | 64 | 17 | 6 [Lowercase o with diaeresis | 1 | 
| 7m {| oo | 8 | & | Lowercase a with cice | 
Pre [mi [19 [a [lowercne wih ress | 1 
Pate [20 [Parad ose) 
Po [of a | [eereninms =f 
A 
ras] | s fooursn =i 
a ee 
Poff 7 [8 lamps _—s 
Far [a0 [| | [scons denne | 1 _| 
Ee 
[| 0 | |Aosvene dt 
fafa [footed 
Pa { ef 2 | [tom +f 1 _| 
Pe] of a [1 [tet oneness Pt 
Pa f sf |) [Ram paenmens | td 
|e] 3% | + [Nimersen 
rao |e | 7 | = few Yt id 
0 
a 


Numeric zero 


International currency sign 





wlwlw iw] wl w 
OlKpopolyaltran 
i 
— 


_ 




















1 
1 
1 































Uppercase Z 


47 Z 
















ASCIIVEBCDIC | Loading 8 Symbols 
sm ome | momen | 
rat | 0 | Ww [umoew | 1 i 
rao] fo | si [| 0 [Wneicwo «| 2 _—| 
fs |e | 


3 Uppercase U 









rope 






Be 
pad Cy 
nin 
is ior) 
Cc 
D 
a=] 
oO 
a 
oO 
J 
a” 
oO 
0) 
; 


~ 


Uppercase L 


Uppercase J 


> 
ao 
Oo 
w 
nD 
NR 
E - 
Cle lS LS te 
viv iljoulolyu 
ulu /oiCo yuo 
olrnoito;])@m io 
e|ejz\j2 ise 
aTratlto loa yr eo 
mo fo [oa | om | & 
onl att niinto 
Oro iwmino la 
zlzlo|wrjo 


Uppercase | 


lop) 
wo 
fon) 
on 


Uppercase H 


2/5 

~ 

Be 
oo 


C7 67 Uppercase G 


pes [ | t Joes | 
8 
OA A 
2[ 21 2 | 8 |mewes | 1 | 
raf a | aA flop ea | 
A 
Ty Jlowrasey 


Lowercase x 


— 


fs 
— 


so 





ae oy 


Lowercase w 
Vv Lowercase v 
u Lowercase u 


t Lowercase t 


S Lowercase s 


| 72 | 99 | 82 | r Lowercase r 
| er | 96 | 85 | oo | Lowercase 0 
ee | 95 | 86 fon | Lowercase n 
| 60 | m | Lowercase m 
| 88 | 


Lowercase | 
[se | 2 [| 9 | 






Lowercase k 
Lowercase j 


Lowercase | 


a 

> 
2 

— 


h Lowercase h 


| 2 

| 3 
|e] | «| fF 

Se 


Lowercase g 


Lowercase f 





Lowercase e 


Lowercase d 


Array size 
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Table B—13. Universal OCR-B (ISO) Print Cartridge, 128 Characters (Part 1 of 2) 





ASCIIJEBCDIC | Loading sib Symbols 

tes on met] Stet oie | 
Pa | [2 | 1 |wmer we | J 
Po [| > | 0 [wmeiceo +t 3 
Pa [m7 [ «| [roomed ed 
Po [ 0] 5 | 1 [utparennee |e 
Es 
0 
ee 
A 
Pa [a [10 | 7 [sunt sony ‘| 2 
Paes ah 7 [Oem — a 
re @ [2 |v [umeaer ——~+| 2 
reef | |umeaex | 2 
P| ee [4 | w [ues w ide 
P| [5 | [rent tury | a 
rz [a {16 | [ropren mov ds 
P| [| [tm Sid 
rar [ao [19 | | ocontmsor wnine |_| 
Pa | w |t [rnd swings | 1 
Pe [mf a [1 [vnc 
ee 
rao [se [23 | 1 [ram square acre |__| 
Foc [oe [ee fins 






Ww 






w 






Rh 






Ro 






Ld 






NR 






ie) 






NR 






NR 






_ 






NR 






MR 






NR 






Ww 






w 






w 






w 









—_ 






NR 










Pm [= | ® [umpeces |e 
Par | oe [3 |G fume ST Se 
A 
SC 
A 
Pao [oe |e | w [uvpeeaew ik 
Pac [ os [st [upwcise ——S_d 
Poe [ee [a6 fo flower 
| 39 | Fo] 37 | 9 | Numeric nine 
[38 | 8 {| 38 [8 [Numenceient | 3 
Par [| 7 [wunene sven 
Pas [| ao [6 [wmene sx i 
Ps [ we [a | 5 [wmencme ——~i| 3 _ 
[34 | fe | a2 | 4 |Numericfour S| 
Pa | | 2 [weet | 3 _| 
Pee | [2 [merc wo ——+| 3 
Paw] [1 [winere oe i 
Po [ [| 0 [wine | 3 
Pasf [7 | [upmeek i 


Mm 






NR 






Nh 






BR 






R 






Nm 






Ro 






nN 













w 






w 






w 






w 






w 






Ww 






w 






WwW 






Ww 






Ww 






NO 









ASCII}EBCDIC| Loading tae Symbols 
[yc me8 | sm omcnn |e 
paar | 48 | [Uppercase |? 
p49 | co | a9 | [uppercase |? 
p48 | ca | 50 | H [Uppercaseh | 2 
par [cr | si | 6 |uppercaseo | 2 
psf | 2 | F [upper | 2 | 
Uppercase E 

faa | ca | 5a 








m 
ROP RMR PER Th 


Uppercase D 
Uppercase C 
Uppercase B 
Uppercase A 
Period (full stop) 
Hyphen (minus) 
Asterisk 

Comma 

62 


Ampersand 
faa | 7a 64 |: | Colon 

[semicon ———SSSC*iSC 
ieee 
Pac [a o7 | < |testtn iY tid 
Par [| 68 | [aston ——SSCidtSCiS*d 
0 
aa [so [70 | 1 [Ran pwentess «dS 
pa [me] | # [Numbers +t 2 
/ Slant (solidus) 
? Question 

ape) 0 
6 


@ | Commercial at 


N 

m 
ninion|atoao 
Ololn| Da] an 


ied 
ao 
~ 
ao 
ozs 
nae 


ran 


MPM PROP] — 


Uppercase Y 
Uppercase X 
Uppercase W 
Numeric nine 
Numeric eight 
Numeric seven 
Numeric six 
Numeric five 
Numeric four 
Numeric three 


| 36 | 2 | Numeric two 


Numeric one 


Numeric zero 


Uppercase V 
Uppercase U 





Uppercase T 
Uppercase S 
Uppercase R 


Uppercase Q 
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Table B—13. Universal OCR-B (ISO) Print Cartridge, 128 Characters (Part 2 of 2) 


naa Loading Symbols 
ym | sm omen | 
50 | ov | 9 | P [Uppercaser 
eee ee 
ref os [7 | ON [Upeaen | 2 | 
FE 
Pac [os [9 | t [upeaet Ss =e 
fae [ae [10 |. frenos rs «dS 
P| [ior | [hyphen mins) «dT Ss 
pense [ae [+ faserse TY 
Fc 
Pa [25 [io [5 [tenant curency sen [1 __| 
pap [ios [escanaton 
Ss 
Poe [se | io | § [ours S| 
pe | sr [ios [+ [orcunfer | ot 
[am [ios * [outin SST ST 
psc {£0 [rio [ [reverse sant pevese sont [1 
pe] oo] im | « [Uppersex Ss] 2d 
ra {or [ ne [1 [Uperes S|? 
re [ [ms [1 [umecaer Sid? 
Pe | [ie [H [Unpercsek |S 
pa [a [ is [6 [Upecses Tk 
pas [ ce [ie | F [uoecwer Sd Sd 
Ps [| [fuser 
pa | a [is [0 [upecseo dS 
Pao] us | 6 [Uppwsec +t 2 
pe | [i | 8 |vmeaee | 2 
Oo a a On 


Numeric nine 


ees 
| 8 | Numeric eight 
aan 
























Ro broad po fh Prope pe pe be Pe pe pe 1 ww fw | wi w is | & |] ho] hm 





ROP RO FRO PRT RT pO 






37 7 | Numeric seven 
pepe s | 6 | Numeric six 
Numeric five 
za Numeric four 


Numeric three 


128 


Array size 
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Table B—14. Universal OCR H-14 Print Cartridge, 128 Characters (Part 1 of 2) 



































eae a Loading ar Symbols 
fit] Sct | 
a a 
i ee a a a 
[30 | fo | 3 | 0 [Numeric zero 
ee 
|e {| ao] 5 {| (_ flett parenthesis | 
ast ene 
ras | [7 | + |Mmbersn «if 2d 
Poff e | = [ews Sid ed 
rs [sc] o | [rem S| ok 
ne a a 
Psat eo | ou |Z [Uppercasez 
on 
rss er | [x [ppercaex 
ad ee a ee a 
EC 
P20 [60 | 16 | [Apher iw) =i 
a 
pole |e [. fome 
rar [| 19 | — [serninaos underne [| 1 
fas | 44 | 20 | ft [Pound stening sien | 
Pe foe [ 21 |) [verwatine 
TT 
Pao [ae [23 [1 [Ram sae vate | 
CO 
se [ea |v [ueeney Si 
pss | ee | 26 Tu [upperaseu | 
a 
ps3 | ez | 28 |S |uppercases 
ee 
rar [oe [0 [0 [Unpecaeg dT 
Po [| a1 |? [uopecee id 
Ca 
aps coe a Uppercase M 
a ee 
FS SC 
ae eC 
P| [8 [7 |meiesoen 8 
[3s | re [40 | 6 |Numeicsx | 
Ps [ [a | 5 [Minencive «ida 
fae oe] cee ae Maia el 
psf | | 3 [Numenctes +d 
Eas Numeric two 
pa} rf 4 [1 | Numeric one 


HHH HEHE EERE SPEER EE 
nN 
| 
i 





+} 
Ww 
i=) 
~ 
zee 
il 


Nm 





+} 


MN 





if 





Hee Hf 
wi w ]w 


on 
on 






: 


on 
b 
m 
(oe) 








Ww 


Numeric zero 

























aes = 
(Hex)! (Hex) | Sequence per Array 
fp | 02 | a7 | K [uppercase | 2 
pao] @ | J |Umecwes | 2 | 
ref @| | [uma ‘| 2 _| 
} 48 | ce | 50 |W [Uppercase | 
p47 | cr {51 [ G [uppercasec | 2 
ee ee 


LO oe aa) 





Bh PR Th 


Uppercase D 
Uppercase C 
Uppercase B 
Uppercase A 


Bisa Period (full stop) 
rat] | @ |tommeca |_| 
ref | | & [amps st id 
pam | aA] oe | [eon 
pas] se [os |, [someon ——Ssd| tid 
ree [os [> [een SY 
Eo 


Apostrophe 


roe ros 






a 





Left parenthesis 


ne 
Equals 
ce es Se 
Ea ee 
Fn 
a Pe 
arf | |W |umeaew it 2 _| 
psf [7 | 9 [Nmere nine iY 
ree] w]e [Numencet ids 
Ene es 
Numeric five 
SE 
Numeric three 
sr 
Numeric zero 
56 v Uppercase V 
ae a 
Pat [1 [ieee 
fee ras ieee 


; 








EEE ER 






wiw 


w 








; 











rpm] ro 








Ww 
Ro 
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Table B—14. Universal OCR H-14 Print Cartridge, 128 Characters (Part 2 of 2) 


efaiesp=[ = [ae 
ro] | 9 | liar | 2 | 
rs] oe | | 0 Jumeeneg Sid’? 
a 
rar [te | 96 | 0 |umecseo —SCdSC 
eo 
rao [oe | se | w |Upecaem st 
2 
| we | 100] 


Period (full stop) 
















MPM PH PrRpPrm] rs 


Hyphen (minus) 


eae 
mee 
eae 
| 2c | 68 | 103 |. | Comma 
pag [45 | 10a | | International currency sign 
Bs Exclamation 
OE SO a 
pa [| i | s [tose «i td 
pe [oo [os [+ Jowcunter Sid 
paz [i [ie | fautn 
fae | | ito |< [Reverse sat everse sia) | 
peep of im | [umwoen | 2 | 


rao [3 | 1 [uppercase —_—«d 

ras [oe [ne | H [Unpercae# _—_—*s 

ras [ce | ue | F Jupecser 

re] os [7 | € [upaee | 2 | 

CC 

120 eB) Uppercase B 
Ls 


Uppercase A 






No 





nopry 





| 9 | Numeric nine 
123 Ea Numeric eight 
ze Numeric seven 


Numeric six 


| 6 
128 | 3 [Numeric three 


NR 
> 
~ 


Array size 128 





NOTE: 


The Universal OCR H-14 print cartridge (Table A—14) uses the same 
character types as the Universal! OCR-B (ISO) print cartridge (Table 
A—13}, except that character sizes are smaller on the OCR H-14 print 
cartridge, as required for printing at 8 ipi (3.17 mm per line). 
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Table B—15. Universal OCR-A (ISO) Print Cartridge, 128 Characters (Part 1 of 2) 







































is | sr inn | 
(Hex) | Sequence Symbol Description per Array 
Fee ee el 
FE eo 
be ade eee ee ee 
a sa el 
aS a 
Ed 
ee Se Se BC 
HE Cc SC CGT 
Ec 
2 a 
Saas as cs aa 
Ee 
a 
ss ae eT a er a 
2 TS a 
Pale are ea a poe a) 
ERO (a 
i sa 
[st | 6p | 19 | — [iscontinous underine || 
ie as Coe 
pw | ea | oa |i [vericaitine | 
a | vases | imme ST 
ow a ee 
Por [ee [a [ies 
ee ee a 
js {| e4 | 26 | uv [Uppercaseu | 
psa | ex a7 | [Unpercaset 
|s3 | {2 | s [Unvercases 2 
ed | we el eee 
EN 
pf arta fees 
Par [06 [32 [0 Yipee 
co CS CO 
a 
A a 8 | 
Peo |e Yet 
fee ae a ema 
cise eee Cor ae Ee 
Es ra ae CB 
ERA SCtd Ges a Re 
elie ea oar eee cy 
Es a at CT eae 
ee er re 
eae en 
ce 
pea see 
mae 


Uppercase K 


+b 


Wl Ww wi] rm Pro rryol-je 


bbb 


Nm 


ROP w fw fw fw [ww | w [Ww I Ww fw] w 










































ite smi rms | 
Sequence Symbol Description per Array 
a af pe 
Pee | © | 1 [uppecaet + 
See ee ee 
p47 | c7 | si | G |Uppercasec = | 2 
p46 {cs | sz | oF |Upperaer | 2 
rs [os | ss | € [umecsee st 2 
pas [co | 54 |b |Uppercaseo | 2 
}43 | ca | 55 | C [Uppercaec | 
p42 {co | 56 |B | Uppercase | 2 
rata [7 | # [ueeen ite 
rae fe | se | _[Pevos tat ty) ids 
eC 
eC 
rc [ee [a |. [oom «dtd 
Pao [7 | @ | @ |oommecia +t 1 
a 
Pat mt mw | fom Cd 
rae [se [os |: [seman Sid 
Cr 
Pf «| @7 | < fiesta +. 1d 
rar [mo [ | [romrooe Sidi 
re [wo | | _1 [ietomentes | 
a | s0 [ 70 | 1 [Rett parentess «YS 
Pe [ [| untried 
por[er| m2 [vf Sidr 


lb bl 





Ty [umsecsey sd Se 
aa ond aero 

rar |e |e |W [Ubomenew 
Oc 

a [manent 

P| [m7 [wneieseen sp 
ae | te |e [6 [wmeiese i 
a MC 
ru [ me |e | « [wmenctor if 
ra | 2 [a |? [meee iP 
Par[ a [a | [mene one i 
Ee 
A A Le 
es 


Uppercase Q 
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Table B—15. Universal OCR-A (ISO) Print Cartridge, 128 Characters (Part 2 of 2) 














fe Sl—[——— 
fof | | + fuer fa] 
par [6 | 96 | 0 [Uppercaseo 

ee eo ee 
pao [os | 9¢ | M [Uopercasem = | 2 
pac | 03 | 99 |b [Uppercset = | 
| 2 | 48 | 100 |. {Period (ul stop) =| 8 
| 20 {60 [ior | - [Hyphen (minus) | 8 


102 
International currency sign 
Dollar sign 


Circumflex 





w 


wn 
oO 


—_ 
~ 
o 


2 


Quotation 


1 
jaa | or | nz | | Uopercase J 
6s sag ll | Uppercase | 
C8 | 4 fH Uppercase H 
Pus | 6 | Uppercase G 
FC A Ce 
p45 | cs | 7 | | Upperasee | 
a CS Ss 
ng | ¢ [Upecso S| Se 
[Numericnne 


o | 8 | 

ze 

ee 

| 8 | 

ee Numeric seven 

} ob | Numeric six 

Ps [Muncie 


Array size 


NR 


MPR] oer] pmo ht 
Opry malas o 


~~ ke 











ROP M TR TM 





—~ 
nN 
~ 






128 





B-20 
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Table B—16. Universal OCR-B (ECMA-11) Print Cartridge, 128 Characters (Part 1 of 2) 












Se [ a 
Numeric two 

fa [a [2 [1 [Mmeicoe «id 8 
Pao | fo [3 | 0 [neice (| 3 _| 
for | [+ |" [moore TS 
Pe [ o] 5 | [tet owenmess «| 2 
{5 [ 6 |) [Ret pareniess «| 2s 


7 Number sign 





w 





MPM pw lw 





Mm 


— 
oS 


Slant (solidus) 


Uppercase Z 


a 
NR 


Uppercase Y 
Uppercase X 
Uppercase W 
Period (full stop) 


Comma 


APM PROP RH PH PTO ala] msn] dM] w ] rp 
RIOLYSP OE MI sm] OL or Yr Ni ni o]w 
cSal m for oe i! 
oO ~ 1m ao 
ee pepoie - 
WLol nmi nin w 


1 Discontinuous underline 
psf | 2m | © [Pound snes | 1 
0 A 
rss [aa] | 1 [teh square wacket | 1 
[so [sa [2 [1 [Ratt sue oat | ts 
Poop | me irs Tt 
Ps [ | | Vv [Upwey | 2 | 
| ea | U_ | Uppercase U 
| 09 | 
| 08 | 
| 06 | 
|e 
| 86 | 
LF | 
| re | 


9 
F8 
4 





BR 





Uppercase T 
Uppercase S$ 
2 Uppercase R 
3 Uppercase Q 
3 Uppercase P 
3 Uppercase 0 
Uppercase N 
3 Uppercase M 
3 Uppercase t 
3 Logical not 
3 Numeric nine 


3 Numeric eight 


~ 
~ 


Numeric seven 


F 

aa 

Ba 

a 
F 


_ 
aD 


Numeric six 


on 
on 


Numeric five 
Numeric four 


Numeric three 


Tape 
Tala 


26 
2 
2 
9 
0 
2 
3 
4 
5 
6 
8 
9 
2 
3 
Numeric two 
5 


7 
8 
1 
3 
7 

Numeric zero 
7 


4 


WEW]Twlwlwlwlwlwlwiwlo] SP PHe oT np oantaot ofan 
Spe mPe,_we,_RPEn| Ri 4s] olol mi a MIMO RK Tefapeaian 


Npanton 
mm TROT 


Uppercase K 
















ayo mi ci | 
4A 
f49 | co | 49 [1 [Uppercase | 
fae [ca [50 [oH [Uppercaseh | 2 
Par {| c7 | 51 | & [Uppercase 
fas {cs | 52 | F [Uppercase F 


Uppercase E 


ee 
p44 {ce | 54 || Uppercase 0 
= 


Uppercase C 





Uppercase B 
Uppercase A 
Period (full stop) 


Commercial at 


EE 
| 38 | se | 65 |; [semicon Tt 
pea [os [> [owns 
[27 | 70 | 68 | ' {Avostropne | 
28 {| 40 | 69 | [lett parenthesis |? 
| 29 | so | 70 |) [Right parenthesis | 
aa sa | th Number sign 
7 


2 
° 
3 
3 
a 


finer «dk 

[= [ews 
n 
eS 
Ee 
rr [| |W [uae 
Pst | [3 [nec one «| 
[ef e [ a] [minaret 
Ne 
Pee fe [6 [Nimes i 


w 


Pee [me | [mimere id 
Pa} [as _| 3 [Nnere tie [a] 
5 eC 
Pa [a [a [1 [nmeie oe |__| 
pa fo | es] 0 [Name oe 

rss [ es | 09 |v [Uppy | 
A 


£3 9 Uppercase T 


or 
2 [_s | 
=e | 
ron 


HHEFR 


Uppercase S$ 


Uppercase R 
Uppercase Q 


m 
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Table B—16. Universal OCR-B (ECMA-11) Print Cartridge, 128 Characters (Part 2 of 2) 


SSS [ = [ee 
| 50. | D7 95 P Uppercase P 

pal [96 [0 [Uppercase CdS 
rae [os [97 |W [Umecsen +4 2 
ro] | |W [umecsem Tk 
pa [os [9 [1 [upeaet Sit 
ae [a8 [100 | [reve tui se =i 
FC 
A 
pa | 6 | 0 |. [tom Sid Si 
fae [a5 | 108 [= [intematonat cureney san | 1 
ar | a [os [ [etamiton | 
ECS A 
ra [se [107 | s [tours id 
se [sr [tos |» [ovcunter ——<d| td 
EC 
Pac [| 110_| \ [Revere sant rene situa) | 1 | 
p4B | oz | i | Kk [Uppercasek | 2 
Pea for | uz | 1 [uopeease) dC 
fag | co | 13 | 1 [Uppercases | 
}8 | ce | us |W [Uppercase | 2k 
Pa [er | us | 6 [umes id 
ras [oe [ie | F [umecuer Sd? 
| cof 18 | oD | Uppercase D 

zfs |e | 










NR 





NR 





RO 






hm 










N 






Ls) 






RO 






Nh 






Nh 






nN 






Uppercase C 
|B | Uppercase B 
Ew Uppercase A 

| 122 [ 9 | Numeric nine 
| 8 | 
Rae) 


Numeric eight 


Numeric five 
127 | 4 | Numeric four 
128 Numeric three 


WlLwlwhw] wl] wl] w Pi] > 
wifi ota] ~ | co] wo NRT w&w 





Array size 128 
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Table B—17. Universal 77L Print Cartridge, 128 Characters (Part 1 of 2) 


Ses | a [ee 
(Hex) | Sequence per Array 
P32] et {2 [Numeictwo | 
put rf 2 | 1 [Numericone | 
j 30 | fo} 3 | 0 
| | 4 | 
Pots 
| so] 6 
pe] 8 
| sc] 9 | 
in eC 
| 4 | 
| 5 
| 6 | 


w 


Apostrophe 

Left parenthesis 
Right parenthesis 
Number sign 


/ {Slant (solidus) 


Uppercase Z 


= 


| £6 | 
[48 | 
Een 
| 6B | Comma 
psf {| 60 | 19 | = [iscontinuous unerine [| 
Pas [oe [0 | t [Pound string sen | 
Pre | ea [ 21 | i (veriline | 
|58 | aa { 22 { 1 |tettsquare vacket | ot 
[so [se [23 [1 [Rem squore at |__| 
foc [a [ a | ¥ fins | 
ef |v [ooeesey 


5 U Uppercase U 


awe 
Uppercase T 
| s | 


S Uppercase S 


[2 | 

Uppercase Y 
Uppercase X 

| ow Uppercase W 
|. [Period (full stop) 
| s| Hyphen (minus) 
eae al 
pend 


a ae ne ee a sal RO} &> [Tw 5 po nm 
Wwlwl] wl wit MTL NI Mi NS. Pi LS > 4 = 
Tm vol rl an oO; >) opm | w an ~ » 


spo s wn DMIOLO]CTetel oto 
rlolo oO IR] wl ml! GH] ~~} oo 
on 


i) 


Uppercase R 


| oR 
| o | Uppercase Q 
pe 
| 0 | 


Uppercase P 


pee Ui | 
topes sd 
persis Sf 
luipecase Rd 
[UppercaseQ |? 
Tipe @ 
Cr a 
aa 


Uppercase 0 
| N [Uppercaew Sid Sk 
Cd 
pac [tlie dT? 
poe [a | [= [lowest STC 
[39 Tra | a7 | 9 [Numeric nine | 
Ps [| | # [mmercoon ‘| 
E 


Numeric six 


Ce An oe oa ee al 
TNOle[Trop wl hia 
go oO mim 


POP RM Th 


w 


wo 


Numeric five 
Numeric four 
Numeric three 
Numeric two 
Numeric one 


Numeric zero 


wlwlwlwlw] wl wl] w 
Ope repose] al a ~ 
miaol aml aia] ay mt om 


cs 
~ 


> PlS> 
an Wits 


Uppercase K 














fiat Symbols 
Symbol Description 
2 


Uppercase J 


Uppercase H 


EBCDIC} Loading 
(Hex) | Sequence 
D1 48 J 


c9 


Uppercase G 


nn 


2 F Uppercase F 


Cc 


OQ 2 
Ss § s 
Ss 3 a] 
= 3 g 
> 3° 
oo 
a7] 
bs] 


ppercase E 
Uppercase D 
C Uppercase C 


Uppercase B 


on 
~ 


Uppercase A 
Period {full stop) 
Hyphen (minus) 


Hi a 


Commercial at 
Ampersand 


Semicolon 


> {Greater than 





4c 67 < {Less than 
Apostrophe 


Left parenthesis 
Right parenthesis 


Pe [a0 | 
pa [| 70 
ri 
7 
3F 6F 75 

59 76 
pee 
7a 
9 


is 
F? 8] 7 Numeric seven 
Pe [ [2 [6 |wumencsx 
p35 | fs | 838 | 5 [Numeric five 
fae | rs | ee | 4 |Numencfour 
pe [ ef [2 |Nmenc we 
Par [ [meson 
[a [0 |Mineicze 
9 |v [Uppercnev 
psf ee [9 | u fumnecaev | 
eel 
Eee) 
| 3 | 





Number sign 


Slant (solidus) 


| 0 
pate 
Pes 
| 83 | 
a 
| 55 | 
| 56 | 
Za 
| 58 
beet, =) 
| 6 | 
| 66 | 
jaa 
|e 
| 69 
cel 
| | 
| 72 | 
ai 
as 
[ed eee 
pee 


oe 
a 
ae 
PE 
= 
as 
| 8 
= 
ae 
[ese 
a 
rail 
ses 
= 
ze 
ne 
es 
Ls 
peed 
ae 
ee 
=” 
i! 
iene 
ze 
ee 
ied 
|W 
ee 
ra 


Y Uppercase Y 


Uppercase X 





Uppercase W 


Numeric eight 








v 

U 
ae 
er 
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Table B—17. Universal 77L Print Cartridge, 128 Characters (Part 2 of 2) 


Loading bo! Descripti Symbols 
sym) mat | Sm on al May 


em LL fer 
| 4e {| 05 | 97 | N [UppercseN =| 2 


Sc i 8 
CO 
iA Le a 














Mi} 45 | 104 f= | International currency sign 
al ) 4F f 105 ft | Exclamation 
a a 
24 107 Dollar sign 
3 

[ioe [ovettn 
= [Cw [i 1 
Paso [aK Ypperenie Ks 
CC a 
rar is | 1 [umecer SiS 
Ce 
A 
Oe 
ps [ [|e [imeoee if e 
Pa | oe te [0 |umereseo ik 
Pa | a [iis | c |umeceo SiS 
pa [| wo | 8 [umes «it 2 
pa [a [at |e uercase 
pe [ [i [8 [nee ne | 
Pe |e [ia [8 lnc oe | 
Numeric seven 
36 | fe | 12 | 6 | Numeric six 
}35 | 5 | 12% f 5 | Numeric five 
| 34 | ra] i27 | 4 Numeric four 
papa pa 








~ 





nN 






Rh 






NR 






LS) 






rR 






rR 






rR 






Rh 






hm 






Nh 













foo} 





12 








Array size 





B-24 
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Table B—18. COBOL-FORTRAN Business Print Cartridge, 192 Characters (Part 1 of 2) 






ASCIt Loading are Symbols 
rs[*[ 1 | [immu | «| 
2 T 


E 





w 
w 


Comma 







commercial at 
ppercase R 
ppercase P 


— pele 
ni] & | w 


Uppercase K 


— 


6 Uppercase J 


~ 


Left parenthesis 


wn Ai whw iw] wl wl] w hw | wl] w iw pi > NPR] rT oO 


Right parenthesis 


wo 


Uppercase | 
Uppercase H 
Uppercase G 
Uppercase F 
Uppercase 


le ad 
o 


2 


Uppercase D 
Uppercase C 
Uppercase B 
Uppercase A 
> 
< 


Greater than 


N 
wo 


> w Ww Ww iw POPEM PRT MERI] dS ole _— _ _ 
on w _ Wl] cojnsi a Rel COPmn | Oo] nt] St w — hope coj“ 


Apostrophe 
Semicolon 
Slant (solidus) 


w 
w 


w 
on 


w 


£ | Pound sterting 


w 


Numeric nine 


Mmio]o [mee Che ljcicjclc!|o> vi cyocjc 
a2/je/s 4 Ss js |o js Sivgjvls 
clol/= 8 vlo jojo sisic liso 
ailg|2 2 i/o |e lo Sie2|s]/se 
x). = gis jsis ee 
Sle > alalaia a9/9}95 
3|¢ E a a ea elB/8 18 
3 = & |o |e 10 £j/ej;o 1s 
~lzZ}]zjo a2lo|rin 

s 

= 


w 
oa 


Numeric eight 


Numeric seven 


Numeric six 


oa 


> 
RO 
wn 


Numeric five 
Numeric four 


Numeric three 


> 


Numeric one 


Numeric zero 


z 
ce 
3 
oO 
= 
ry 
z 
= 
o 


mi wi wl] at wi wt c fw [co | wi] wl] S&S] ww] rot ro] Prof MO] WTP] Ww] w] mS] > > > NO} hm P= Sipoju STPSepe a Se 
COLOR Pro] wl e~pPanpnmi~ sl] ol] Of wl] oO] rm] &] wii DWI mm] O] My] — |r] w ao ~ wore oo am), O]% =] op mi] we 
E 

~ 


miamini im!) mi mfpamiatat oad spam l_ ol el mi als] ee] mM] GLa olojolelieioia ~~ ese) oO nd 2 m 
CO,OlK [ro] wl oe) nia | ~s+fo] wo mI al ol mb Hlp ml opal mp Ke poapPel] aA Hiss ola M11 a a Qala NR 


> 
loo] 
< 


Uppercase Y 





Se-| 
58 E7 49 X Uppercase X 4 

P| so [0 | & [amecne «| ti 
rsc[ eo | si | ¥ [nse | 3 | 
p20 [wo |e | - [rpten mins sd 
a [W [Uopecaew | 

[a [pane 
5 [Uoperese ST 
[® [Uonercasee | 
TP [ooeease P| 
[0 [umes 
ial 
zz 








5 


5 


6 
6 


Tk Yuopecse 
es 
eC 
a A 
es 
ce 
Pe | 
eae 


6 


6 


7C 


7 
7 
7 
Ld 
a a 
ae 
[9 |vopeeseo_—_—| 
ac 

7 


c 


Uppercase B 


| 8 [Uppercase 
| A [Uppercase A 


8 


| 8 [Numer ent | 
| 6 [Numeic se | 
| 8 |Mumericfue | 
[| 4 [Numeric four | 
umeric two 


Ct | umeric one 


8 


z 


z\iz 


8 
8 


Y 


9 





3 
4 
7 
9 
2 
3 
5 
7 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
2 
5 
7 
8 
1 
3 


9 


clc;cic\j}e 
ulocolvpyvyssec 
slo flo jols 
ele (2 (dle 
Ss {A/a Ja 
OTA To 1o |= 
& ole jo [a 
ajlala ia 
oo |o fo |e 
& 
<jsix|~<|s 


| x | 
Ewe 
95 Uppercase U 
Slant (solidus) 


ES 


mim aninmM Mim am MEMil mM BEMIS FELT E] CLT MIslo on Qo mpm m 





2F 61 3 


B-25 
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Table B—18. COBOL-FORTRAN Business Print Cartridge, 192 Characters (Part 2 of 2) 


SCH JEBCDIC | toadi ns St Symbol 
test Se] smitten |S 
p26 | ae | 97 | + fos = 
p24 | 58 | 9@ | s [Dotan 
Pao fe [we [= few Sid 
| 100 | Pound sterling 3 


0 
102 
0 















ee ee 

a 

Pee |e [ie {x [umn st 
151 


Uppercase V 









m 






pend 


Uppercase T 





Uppercase S 











Uppercase U 


_ 


w 


Uppercase R 


Uppercase P Uppercase T 


Sa PHP nyo nin] > 
o mim 






105 Uppercase 0 154 Uppercase S 
106 Uppercase N | _09 | 155 Uppercase R 
107 Uppercase M 07 Uppercase P 


Uppercase 0 


108 Uppercase L 


Uppercase N 


— 
c—J 
wo 


Uppercase K 


Uppercase M 


110 Uppercase J 


160 Uppercase t 


Slant (solidus) 


Uppercase | 


ao 
wo 
— 
= 
= 


SiS 
2 








112 Uppercase H 
28 Left parenthesis 
29 114 Right parenthesis Dollar sign 


20 | 60 [ 116 | Hyphen (minus) 

Uppercase G 

| 46 | co | us | F [Uppercase F 

fs {cs | ig |e | Uppercase € 

44 | ca | iz | Uppercase D 
21 


1 Uppercase C 
122 
2 
2 
2 
126 
127 % 
128 
2 


> 
> 


2 
ry 
nn 
co 


165 £ | Pound sterling sign 3 


a | 166 | K [Umperaek dS 
Pax [ot [ier | [operas dT 
OE 
Pe | | | H |umecsen -i| at 
Pa [or [im [6 [ues S| 
C5 Uppercase E 


Uppercase D 












Uppercase B 


oO 
w 


— n;|> 

Cla els 
3/2 

esis 

o b=) 

| —. 

Oo 







w 


Uppercase A 
> 
< 


Greater than 


— 
= 


uo 


Less than 


173 

C3 174 C | Uppercase C 
Number sign 18 
76 


| 0 | 
| oc | 

| 175 [BY Uppercase B 
7m | A | 


Percent sign Uppercase A 


SL ODP wml Se] DM] Ola 
CTIOT oI Oo] mit r 
— 


Yen sign 


| + | 
|e {| Hyphen (minus) 
| 9 | Numeric nine 
| 130 | 8 Numeric eight 
| 7 | 


Numeric seven 






wiry i n a > 
olrol a No} w on 


_ 
oO 
nminm| ain} am] m] mia MIalSa Q 
~ 
wo 


(7 
w 


0 
131 


international currency sign 


uotation 


| 


ppercase Q 





132 | 6 | 
134 ez Numeric five 
135 is 
136 
137 
138 
13 
140 
141 


Comma 








Numeric three 


® 


2/2/22); 2/0(/|> ~ 
2/2 /2 [2 {2 /2(/8 3 
SIS iP IS |S faze 
O1a 10 19 [a 15 = 
ale le le {als = 
e |= ]2 bea is | — 
as we 
a ae ee 3s 
Zz 


| a | Numeric four 


Numeric two 


w |w Nlrmolrylatr wir tro] mow] wl elatia 
we1o SBlLapl mi] = tro DI~L HA oloalmleprofia 
alai on ape] an 
WOlal|a mionym 


| 
~~ 
miaolmtima 





Numeric one 


je ft | 
| iss [oo | Numeric zero 
| 9 | | 


ia 





Uppercase Y 
ppercase X 


NEnt nt ont wl ww] wl] wl] w fw fw ] w 
DEN] COLO] OF KH POfPwol al atI a] ~ 
mimp mim) mim 

i 

wo 

QoQ 

| 

Cc 


— 
wo 
nN 
| 
Cc 


rs 
wo 
r= 

| 
i= 


ppercase W 


c— 
ie} 


Numeric four 





Numeric three ppercase V 





192 


me 
— 
w 


Numeric two Array size 





145 Numeric one 


who lwlwlow]w 
mT [oral aia 
nmi nim] om 

i 

— 

c= 
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Table B—19. International Print Cartridge, 384 Characters (Part 1 of 4) 





ASCII] EBCDIC} Loading a 
(Hex) | (Hex) | Sequence Symbol Description 


y 
[73 | ar | 2 | x [lowercasex 


[= 
= 
2 
Ss 
° 
» 
yn 
& 
< 
DS) 






} 






j74 | as | 6 | t [towercaset |? 


ps fe [7 | s floweses «da 
EZ Ewa Lowercase f 


De aed 






— 
i=] 
o 
xs 
° 
o 
7 
Oo 
wll pi niu nn wo 


ros | a6 | 20 | 1 |lowecaet «dd 
re [| | + limes | 2 
rut | 2 | 6 lowe 
Pe fe | 2 |e llowewe [2 
i 
ca 


NM TM 










- 


rm 


| a | Lowercase a 
| @ | Commercial at 
fo | Lowercase o with diaeresis 


aa 

| 
mjyoln~w 
nS! Oo 


EP sei gh 
{_[oacase wih se azn | 
Se permease |S 


24 
2 
26 
2 
28 
29 
30 
3 
3 


2 : Coion 





5 
7 
ro] 
3 Angstrom 
| 06 | AE | 34 | Uppercase | with dot 
|? [Question 

|24 | se] 36 | S| Dollar sign 4 
pate [ 7 | + wnt | 

3D | 7e | 38 | = | Equals 4 
| 39 | fo {| 39 | 9 | Numeric nine 4 
rar [| |? muneicseen id 
Pas [re [6 |wnenese SSSCidSC CS 
ras | | «3 | 5 [Nmencte +t + | 
ref [| * wneud] 
33 | fs | 45 [3 [Numericthree | 


2 aC 


NM TNT I &% >| > 


iss] 

lee} 

E 

— 

[+] 
wjo aoe WAi~orlo 
2 < mio Opeth 





| 


NOP To rl w fw 







pa [a [a [1 ftamere ne 
30 Numeric zero 4 





Ae =-_—— = 
Pars [8 [2 inet wea 
ee 


| 20 | 60 | si | = [Hyphen (minus) S| 
[so [es | sez [ y [Uppercaey | 


Uppercase X 










v 








ain on 
© | co fo) 
|efycjci;cyjcojclcocic 
sjvlilvijvo jo jzizis 
slo ljoljujvjvigcis 
S2j/S@lsel/eloeo]}/e |o]to 
SYS ISIS Sis yaya 
aia lalajlale jerise 
SIS IBIB IES B12 
e/dB/B1O1eo]o |o]o 
o;vriI~a mM(aAic|]<“j;= 


mpm mimyprme 
~ 


MR 


6. 


arg 


fez] 
w 


% 
J 


fez) 

an 
wilc nwmpoc;cic 
Qivijsjojyyselz 
col/elsaisvlsoieo 
e/@/s/2e2);/242 
s,s Sigs 
Sisielejieltea 
2/8/2128 /2 
ale |a 1a ]o 
m ~)z/2 


Uppercase J 


ppercase | 
Uppercase H 


~ 


0 


arma PPol;aio 
“} oO |e PROP Mw 


Uppercase G 
Uppercase F 


>: 
uo 
~ 
w 


Uppercase E 


eS 


Uppercase D 


Q 
a 
on Noite ~ 


oO1oO 
wl). 
~ 


Uppercase C 


~ 


Uppercase B 


™~ 
~ 


Uppercase A 





~ 
co 


~~ 
wo 


Period (full stop) 
Plus 
Slant (solidus) 






> Greater than 


< 


sn a 
a 

6 
[Greater than 


Co 
~ 
v4 


oO 
on 


wo 
Ww 


Less than 


88 cute accent (apostrophe) 


o|=|> 
= 


scontinuous underline 


xclamation 


oe ad See ne 
nin Pl olo 


92 otation 






. 3 
2 
-) - 
i= 


ppercase A with acute accent 


i= 






ppercase A with grave accent 


iv 
hm 


95 Uppercase A with tilde 
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Table B—19. International Print Cartridge, 384 Characters (Part 2 of 4} 


e- —— [= 
Peo | 0 lime wm cm 
faa [alse hs [1 
a 

Ay | 48 | 99 | Double acute accent 


Pao 0 










Uppercase M with tilde 


Lowercase u with grave accent 


| c7 | 8D | 102 Uppercase 0 with slant 
103 Uppercase OE diphthong 


Lowercase a with acute accent 


Proof 
Pa] oof 0s 
F; 


107 
108 


Lowercase a with grave accent 


Lowercase ae diphthong 


Lowercase d with cross 
Lowercase e with acute accent 
High comma (centered) 


nn 


J ® 


— 


Ga 
NR 
ole 


=< 
2\|loe 
&|3 
3/5 
a] & 
a] 
o;t= 
5/5 
219 
o| | 
ejo 
= 
a|s 
ox 
a[o@ 
a}5s 
<= 

g, 

oa 

= 


0 Registration mark 

Inverted exclamation 
112 
113 
114 


115 


Lowercase ij (Holland) 


m 
m 







6 | Lowercase o with grave accent 
0 | Lowercase o with tilde 
Lowercase o with slant 
Uppercase Q 

117 
118 


Z | Uppercase Z 
Lowercase oe diphthong 


Lowercase thorn (iceland) 


a 


on nD 
nm w 


B 


— 
— 
wo 

to 


fea! min > > 










5E 120 A 1 Circumflex 

09 U | Uppercase U with diaeresis 

C8 12: Uppercase 0 with diaeresis 
| 60 | 123 Grave accent 

DA 124 Uppercase Z with hacek 

A3 125 £ {Pound sterling sign 


126 
127 


Left square bracket 
Right square bracket 
Colon 


~~ 
nN 
wo 


_ 
w 
Oo 






= 


3 
132 
133 
134 
135 
136 
137 
138 


— 


i 


follar sign 


lumber sign 


Wiw mh [rh 

apm] ~ ae) spon s 
— 
NR 
co 


lumeric eight 


2 


n 
a 






z 


lumeric seven 





lumeric five 






jumeric four 4 





WT] W w | w tt 
wi el nini~ 






_ 
o4 
— 


lumeric three 
142 


animlral[ amination 
oe 
lw 
o/|o 
z= 


z 


w 
| 
No 

| 
“| 


lumeric two 









|| Sb in| 
A 
so [ro |e [0 |wnencwo i 
@ 
pac oe [ee ftom 
Fee 

7 













: : 
Orn 


8 Y Uppercase Y 


|v | 

Uppercase X 
a Uppercase W 
|u| 


Ei 
E 


: 
oo 


V Uppercase V 
U | Uppercase U 


Uppercase T 
Uppercase S 
| oR | Uppercase R 


Uppercase P 


cal on 


£4 


E2 






149 
150 
151 
152 
153 
154 
155 

56 


1 
157 
158 


<< w nn 


i=] 
a 


Uppercase 0 


Qo 
uo 
— 
on 
wo 


Uppercase N 
60 
161 
162 Uppercase K 
163 7 [Question 


ppercase J 


Uppercase M 


~< 
iy 
3 
2. 
va 
s 


Uppercase L 


Oo1olo 
MLR] @ 


ppercase | 


— 
D> 
an 


a w > >i > 
~ nm for) mim 


ppercase H 
167 Uppercase G 
168 Uppercase F 

169 Uppercase £ 


Q 
oO 
[= 
D 
S 
| 
mi nmtola ue |r ~ 


P= 
ou 
2 
uo 


170 ppercase D 


ppercase C 
| B | ppercase B 


r 


ce 


Uppercase A : 
Asterisk 
Period (full stop) 


nm [ro pS 
m i> NR Jw 
KlLalrm}lolo 
QAle[wNpoftS 


/ Stant (solidus) 
Left parenthesis 


~~ 
wo 


P 
7 
| 
ran 
~ 
~ 
~ 


wD 
= 
@ 
< 
i) 


Right parenthesis 


180 7 | Logical not 


_ 
fee] 
— 


oo 
is) 
Vv 


Greater than 
< 
Acute accent (apostrophe) 
Discontinuous undertine 
Exclamation 


Quotation 
Uppercase S with cedilla 
Uppercase S with hacek 


= 
i) 
n 
a 
7 
x 
o 
3 
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Table B—19. International Print Cartridge, 384 Characters (Part 3 of 4) 


pri Loading Symbols 


| x flowercasez 2 


ee 
cA 


Lowercase w 












oy 
wo 
> 


—| 
wo] wo 
alan 


Lowercase v 


— 
wo 
~~ 


owercase u 


ran 
wo 
co 


Lowercase t 


— 
wo 
wo 


Lowercase s 


NR 
Ss 
Oo 


Lowercase r 


owercase q 


| amas — ~~ nn 
2 Oo 

3 3 

oO 

3 i=% 

o 

— | 







No 
o 
Le) 
_— 


owercase p 


ined 
Oo 
w 


owercase 0 


mm wl w TE NTE RMT ROT MT MOT Dd | > > > > > 


owercase n 


Lie Bard 
Colo 
als 


owercase m 


np 
> 
a 
— 


owercase | 


ined 
Oo 
~ 


k Lowercase k 
Lowercase j 


Lowercase | 


oo 
co 


h Lowercase h 


a Ol_~l~l my sim] wt sw] me] nw] we 
oO Ni Cole tr] wl] Pic! mi] no] ~!] wo 
wolrwofprporwo wo =| > ria 
eT Rho ~ Bo] w myo 
NR 
oO 
= 


mint 
-1olo 
o;rwo}c 


67 87 211 Lowercase g 
212 Ampersand 









213 


214 
po | | as 
216 Lowercase c 

81 218 | a | Lowercase a 
Hed 219 


} 8 | ca] 220 | 6 | Lowercase o with diaeresis 
fro | ef [ 221 | Lowercase u with diaeresis 


Lowercase f 


Lowercase e 


Lowercase d 





iw) 
3° 
3 
3 
® 
g 
2 
2 
@ 
= 





Ee 
w 


Pound sterling sign 


Lowercase o with diaeresis | 
[it [Lowercase u with diaeresis | 
[| £ [Pound stating sn 
pee af 
or [oF [226 |e lower «wi see aero 
pee aa foe 
Number sign 
3D Equals 


w 
wo 


Numeric nine 
Numeric eight 
Numeric seven 


Numeric six 


Wwilwi wi w 
mn] ao] sy co 
naimim|om 


Numeric five 





Nh 
w 
fon) 
> 
a 


Oorprpoarlrm 
mm}, OTn 


Numeric four 


Numeric three 





EBCDIC| Loading Symbo! Description Symbols 

(Hex) | Sequence per Array 
feels [2 | 
PE a 


240 








€ 
3 
® 
2. 
a 
= 
= 
6 


crlizi2z 
c;c 
373 
oO] ®D 
=-| =. 
oO 1o 
™~ 
13/8 
o}]® 


iS) 
> 
= 


owercase s with cedilla 


Comma 
243 
244 ppercase Q 
245 Uppercase Z 


Uppercase Y 


mM] % 
>| > 
we 7) 


No 
> 
oo 


i= Ss 
a] 

a=] 3 

ao oO 

2/3 

oO oO 

a “J 

an uo 

oO oO 

=\|x< 


S | Uppercase S 


— 

cic 
sia 
gic 
&1od 
i 
a 10 
o })o 
nm 19 
om | od 
cho 


i 
a=] 
3 

& 

& 

oO 

@ 

gg 

& 

4 


= 


Cc 


256 Uppercase N 
Uppercase M 


ppercase L 


ppercase J 


Rr eee 
oly 
o}]o 
— - 
ui 


nh 
nn 
— 


Uppercase | 
Uppercase H 
Uppercase G 
Uppercase F 
Uppercase E 


an 
~ 





Uppercase D 

C =| Uppercase C 
268 Uppercase B 
269 Uppercase A 
770 isiensk 
272 Plus 
273 / {Slant (solidus) 
274 Left meu 
m_ [3 


> 


< Less than 


= 
ol 2 
zic o 
oO -_ oa 
Qian — 
oa oOo 
o/s = 
@/3 4 
gs ry 
NN = —] 
Z\s 
Slo 
ss 3 
oro 
ols 
ols 
x) > 
& 


Land 
oO 
Ro 
QQ 


iscontinuous underline 


TT) MSM) SPP ola] ams wo > AQ OL orl mlm] eal a] e]Oo})02 oO} 9° o mimi en; aim arm 
FLOP oOTmyPmrmto m Op, mp} rm] wl &] ol] mI] ~] cof © RO] w ~ wpe or n\in olToO 


nm 


xclamation 








ls) 
amin 


uotation 


ri 


ppercase A with diaeresis 
77 


i= 


ppercase A with circle 
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Table B—19. International Print Cartridge, 384 Characters (Part 4 of 4) 





ASCII |EBCDIC] Loading ee Symbols 


Pos [ae | oes [floras wih aout coat | 1 








CE | 90 | 290 =| N | Uppercase N with tilde 
Uppercase 0 with acute accent 
0 Uppercase 0 with tilde 
(Double $ (German) 
L 
U 
G 
4 


NR 
wo 
on 


Pas | o | 
Left double quotes 
Right double quotes 
owercase e with grave accent 


ppercase thorn (iceland) 


Conjunctive symbol 


| 8 | 
a 
| ¢ | 
jo | 
300 | © [eopyrigt 
301 
ae ith di 
a 
ag 


spo Mm) a! aD > a 
Wln DW] Mo] w baal mal 
nN 
oO 
3 


Lay 


[cw J wim Silom vaialvg!|c w 
7 nm mim CLS al atrT=a al 


03 


1 
304 Lowercase a with a circle 1 
305 & {ETH (Iceland) 


A 
a | a0 | § [sect 
Lowercase i (Turkey) 


ao 


_ — 
w 













Lowercase | with cross (Poland) 


Vertical line 


U Uppercase U with diaeresis 


Uppercase 0 with diaeresis 


Reverse slant (reverse solidus) 
Pound sterling sign 


Left square bracket 


[1 [ert sure bacet | 
Colon 

Semicolon 
S International currency sign 
| $ | 
Ea 
Ee 
eal 
Ea 


312 


w w 
— — 
on w 


w 
= 
> 


w 
= 
a 





w 
paard 
~ 


318 { 
19 
320 


ls 





3B SE 


w 
ie) 
— 









6 Numeric six 


F9 


F7 


wl wi wi] ou] w ]w w 
NOTRE TREMP RD iy 
Wlfoljynasl ni nt] as nN 


wl wt w fF wy] ro N 

Sl eololola aH 
be Peed Oe ig ae | ia) spp o],_ os} s 1] Oo -_ i] mis] co 
OPO s ia oo mlolalal a >| > BLO] olm 


wd 
wo 
oOo 





Numeric five 


a 
- |e] 


wl wlw fw 
a] aw a 
BP oI] 


Numeric four 


wla}wiw 
KSlrmofa!]s 














ASCII |EBCDIC| Loading Symbol Symbol Description Symbols 
(Hex) | (Hex) { Sequence per Array 
337 << | Quote (France) 


omma 
mp 








~ [te 
v 
Uppercase S 
Uppercase R 

Uppercase K 
J | Uppercase J 


Uppercase | 


on 
o 

Wilwl w 

>} me) w 

— 1 OoTwo 

=! 

a 

o 


mM PNT MT DO 
MI Dm! ol oO 


Leal an]; & NP~oro!l!™d milmimi mM), mi mim) SE 
w 
on 
<7 


wn 

oo 
w 
> 
NR 


wlw lw 
aj) >) > 
alafoa 


wlwlw 
Pj 
coli] a 


wi] whw 
nyo) > 
m1 Olwo 


wlw 
anja 
Ww ir 


356 
c9 357 
C8 358 
C7 359 
46 C6 360 
45 C5 361 
C4 362 


> |S NEN in ani nino 
oO min Mofolse [ania] ~ 


; 48 


w 
on 
uo 


Uppercase H 
G | Uppercase G 


al 


Uppercase F 


Uppercase E 





Uppercase D 


Uppercase C 
Uppercase B 
Uppercase A 


Asterisk 


> 


w 
oO 


wlw 
Dim 


w 
loz] 
on 


Period (full stop) 





wl wl whw 
DL NDI D 
co} | am 


w 
~ 
Ls) 


69 


/ — {Slant (solidus) 


Left parenthesis 


Right parenthesis 


Uppercase Q 3 


w 
s 
o 


NPM} rT rot retro 
wWlol nm] ol m] > 


w 
~ 
— 






Bee eps 

375 <_ [Less than 

: 

AQ 51 377 >> | Unquote (France) 1 
[eo [ ae |= scinions wine [J 
aa iscaton 

360 [tain a 

sa [Tf ae wat | 7 

A 

OC 

Pa eines J J 

Array size] 384 | 
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Table B—20. OCR-A and 77L (ANSI ‘77} Print Cartridge, 128 Characters (Part 1 of 2) 






i a |e] oe sana 
Sequence per Array 


p32 [rz | at | 2 [Numerics =| 
pa] A] 2 | 1 [Numeicone | 
ae ae 
Pr 
ON a 
BI a Ee Right brace bracket 


Number sign 










Percent 


Pate [ 7 |i es 
EO a 
A 


[| 8 |X [pment 
Pare [I [oie 







~~ 
m 


ce id 





|. 





— 


Te 1 
[a [i ot nae | 1] 
A 
a 
1 Joora et weit 
1 foarte 
[resem 
os 
U 
T 
fa 










Uppercase V 
Uppercase U 
= 
Uppercase P 
ana Uppercase 0 





| N [Uppercase N 


pare ees 
roe {e636 [7 flop id 
pas [ ea | 9 fame aed 
a 
Par{ [fT |Rmeresees | 
8 

es 
a 
ce ee 
[2 rimereme | 
Pe i 
aw 


SPS] Oy an ot ot nt a 


Aton wy nt ol wh wiw] wi w Wl wl] wl wh OF wy yw] mi am] oO] MF mT] NIT M&S 
Poy fl ayn) Ol — [Tre] wl = Aly Cl, oO] ~} DO] CO] mI] Ol] Mm] ml wy wo] wl] om 
m m mn aim mi msm] ma om my ml mt Oo aa sp on ~ 






















| J { Uppercase J 2 
pee See ee ee 
Cc 
Par {oy [at 6 [Uppercase 6 





i 

CC 

Uppercase C 

peas 

p20 [60 [se [rites i 
See Commerical at 

po |e [8 [ampere 

pam oe [otra an 

[ae | [ea semen 

i oe ee 

[> oor apostonne | 

[cookie sstentess | 

zea OCR-A son parenthesis 1 

EB 

ew 

ps | 

d 







[fork 
ne Cs 
Numeric nine 
a ise 
[ener 
Numeric three 
= 
= zero 
ma 


Vv Uppercase V 


Uppercase U 
T Uppercase T 
S Uppercase S 


| R | Uppercase R 
zn 


7 
Y 
x 


- 


oo 
w 





94 Uppercase Q 
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Table B—-20. OCR-A and 77L {ANSI 77} Print Cartridge, 128 Characters (Part 2 of 2} 


EBCDIC} Loading 1 Descripti Symbols 
sae neg mt] Se mein oe mas 
cs 


Uppercase P 2 


OO 
0 
a 












NOT h 





OO 
a 
3 
Par | rg 
ES ee 
a 
mS [| [reat career am [| 
es ees eee ee 
ES 
EE 
a 2 ee een 
Pa [|= oor etter mark 
Par || at ed [1 
KN 
paar [erase 
CC 





BR 


[oe [| [vowed 
Pa _[ or | s_[ 6 [meas it Se 
Pe [is [+ [eae «de 
Pe [oe pu | € [tomer «de 
Os OC 
CL 
Pee [|e [tees 
Pie [9 [wmere ned 
P| 8 [wnercewt | 

eas 

125 

27 

28 





NR 





NR 






nh 






NR 








| iz 

a 
fp § [neiese 

Numeric five 

4 | Numeric four 

3 | Numeric three 3 


w 
~ 
aa] ail miam| mt} 






128 





Array size 
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Table B—21. Expanded ASCII Print Cartridge (with additional O’s and 1‘s), 192 Characters (Part 1 of 2) 






ASCII JEBCDIC} Loading ay) Symbols 
Sétlinnce Symbol Symbol Description 
Pa] a [0 [nea Eatee 


ree] 2 | 8 umes | 2 
43 Uppercase C 


aft 
46 C6 
47 C7 ee ee 
Petar 


1 


13 


Rh 





Nm 





oO 






Uppercase D 







Uppercase F 
Uppercase G 
Uppercase H 
Uppercase | 


oO 
wo 












Uppercase N 


= 
a 


E 
m 
. 


Uppercase 0 


Uppercase P 
Uppercase R 
Uppercase S 


an 
a 
m 
No 
_ 
~ 
wn 


Cc 


m 
w 
_ 
co 
_ 


Uppercase T 
Uppercase U 


or 
| 
m 

one 
role 
olwo 


E5 Uppercase V 


inal 

an 
= 

= 


Uppercase W 
22 
23 
24 
25 


Uppercase X 
59 
32 F2 
31 F 

F4 

35 F5 
36 F6 
F7 
8 


Uppercase Y 


= 


Numeric one 


myrs 
o}]~ 


Numeric three 
Numeric four 


w 
aS 


2 Numeric five 


NR 
wo 


Numeric six 
Numeric seven 
38 


31 Numeric eight 


w 
wo ~ 
al 


ro] w 

Co 

7 

Z| 3 
w w] w w nm] po 
orn Wi} Rh Oo ae orl 


Numeric nine 


Hyphen {minus} 


RN 
m 
> 
oOo 
w 
> 


Period (full stop) 


iad 
> 
on 
oO 
w 


> 
a 
2 
oS 
= 
a 
= 


Numeric zero 


me] w 
BE 
ola 
als 
w 
a) 


> ww 
wi} co 


Uppercase E 
Uppercase J 
Uppercase Q 





Uppercase Z 
Left parenthesis 


NR 








Q 
i=} 
3 
3 
> 


Pac [ee | 
29 5D 43 Right parenthesis 
44 Dollar stgn 
| 40. | 7C 45 Commercial at 
2B 4e 46 Plus 
OF Ez | Stant (solidus) 
3D 7E 48 = | Equals 













EBCDIC} Loading ie Symbols 
tenn seem] tt ote | i 
[BY | 4 |i [Semicon Tk 
am] 50 
27 "1 Acute accent (apostrophe) 

2 










Left square bracket 
Vertical line 


w 


Right square bracket 
Left brace bracket 


o1o _ 


57 
5 


Oo 





Numeric zero 


; 


Right brace bracket 
Lowercase j 
Lowercase q 
Lowercase z 


aD 


pais 


2 
63 


Lowercase a 


Lowercase b 


fez) 
ab 


Lowercase ¢ 


Dim! Oi sl] ~ Sw l as) ops 
Gp} RO] S| we] eS o;1,co| al olim 








coz) 


Lowercase d 


|. 


Lowercase e 


fon) 
~~ 








BR 


Lowercase f 


g | Lowercase g 


| 


Lowercase h 


~ 


Lowercase | 


+}. : 


71 Lowercase k 
72 Lowercase | 2 
Lowercase m 2 
4 Lowercase n 2 





5 
6 


Lowercase 0 


~ 


Lowercase p 


Lowercase r 


~ 


Numeric zero 
7 


wo 


Numeric one 


1 Lowercase t 


oO 
R 


Lowercase u 


Lowercase w 
Lowercase x 


<= 


Ss ie 8 tee 8 a em ie Bn oo eo a 8 oe 2) i=2) 
OEOlL nsE DM] mo] &]_ wolf OF MS] oO] mI Mm oO 
MiErap minim =] ar] mim > >i]_rPl] mo] may of o wo] oO] wo] wo go | CO 
E e[a|=|s|3 oe of || =|] =] i =|3 is <|3|3 . e||2[8[[x] 3] =|=|<|=|2| |= 
~ 


as —_ = 
oe °o ° 
= = = 
ao oO oO 
3 3 3 
: 7 P 
oO oO & 
< < “ 


co 
~ 


oO Co ~ ~~] ™~ 
w co; ~ w 
- 


Ww 
NR 


Numeric two 


fo) 
oo 
=z 
= 
3 
® 
—F 
5 
= 
> 
& 
w 


co 
wo 


Numeric four 


wl wl] w 
ni &] w 


90 Numeric five 


2 
= 
3 
® 
= 
o 
2 
| * 
1 


wo 
NR 


Numeric seven 


wo 
a 


Numeric eight 


3 







wo 
o 
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Table B—21. Expanded ASCII Print Cartridge (with additional O’s and 1‘s), 192 Characters (Part 2 of 2) 


ASCIH}EBCDIC) Loading Descripti Symbols 
acy | [me] sm vet a fray 


peta Te fier 

30 FO 99 Numeric zero 
Re a ere 
Cr a 
opeeaeo Si 
CN 
[Numeric one 


0 ce 
re] 
< 


BIPM PR TRO] wo] w 


psf [as] 
2 Number sign 1 
1% | < 


128 ~ Tilde (overline) 1 
i 
1 


<!/|C 







pao 
> 





29 


131 ° — | Percent 


roto SPM Po] mer] a] ont wl alow 
air MILES 1S] —[ oj] of aol st alan 
ala 


Opry wl rely ape !| S&S] ~] mimtion 
TIP mM] wore l NED! TI DW] co}~a] co 


x iv_| > | 
26 13 Ampersand 


Numeric one j 


Uppercase J 
Uppercase Q 


Lowercase z 


134 
1 
1 





NIL a 


35 
36 
137 
4D 138 Left parenthesis 


139 a Comma 
Par fs | Dollar sign 

142 0 Numeric zero 
Ee 


MPM PNR [rR [rm [Tw fm [Re fe 











31 
4A 
28 
2C 
24 

0 


ml onl 
CO1a]i,o 
nd 







Ro | wo fr 





Ro 









eS == 
a 
a_[e[e[= 










‘ofon 
cute accent (apostrophe) 
150 International currency sign 


Numeric three 





Fall Mien Sie a) 
oro] »im 


155 
156 


| 6 | 
fis7 | 8 | 
} ss | 9 | Numeric nine 
}is9 |: | Hyphen (minus) 

nae 

Sea 

Eas] 

LE | 

| 0 | 

aa 


lumeric six 


WLwl wl] wi w 
Opn] &] wf ro 


| 


= 


lumeric seven 


= 


lumeric eight 


160 Period (full stop} 
16} Asterisk 

162 
ppercase E 
umeric zero 





everse slant (reverse solidus) 
owercase a 


aa naiminmfimimy aims 


Wi w WIRE RI MR] w 
ats =)]S>/[ mls] o 


owercase b 


~ 

nn 

~ 
- -|- 
c{,c 


Owercase C 


— 
Dp 
wo 
= 


owercase d 


nD a 


wo wo] wo co] Cc co co} co 






~ 
Qo 
— 


owercase e 
Lowercase f 






Lowercase h 


cl_ole _ 
ies o}o i=} 
zl/=z i= = 
(ol ol]a o 
S/a a a 
alala a 
o>} eo | @ xy 
alalys a 
Oo] eo | oa o 
= pe | > va 


Lowercase m 
Lowercase n 


Lowercase 0 












Lowercase p 









Lowercase r 


Lowercase s 





Lowercase t 





184 
85 


Lowercase u 


Numeric zero 


Lowercase v 
Lowercase w 


Lowercase x 


Lowercase y 


190 Numeric one 


~ 
nn 
7 > Pd pen] OP od BP Pd 
we pe 
Go | OO 
co ~ 


n 
al 
~ 
wo 
i) 
EB 
| 


iscontinuous underline 


whantoflra} wal ~ 
nT) r} wo] oo] ~ 
coz) 
Oo 
— 
wo 
= 


19, 


Ro 





Array size 
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Table B—22. Universal OCR-B (ISO) Print Cartridge (with additional O's and 1‘s}, 128 Characters (Part 1 of 2) 


Symbols 
per Array 
Pae [se [ 2 | > [oer itt 
Pas [ se [3 |: [semicon Sid? St 
fae [se 5 [8 otra 


/ {Slant (solidus) 
+ 


Left parenthesis 


EBCDIG Loading Symbol Description 


= 


Right parenthesis 


3 
3 
> 


Uppercase Z 


| 
Nmlol] Se] ~~} ota on ao 
MPL MP wl ola] o ~ ao 


wl xn m 


Uppercase Q 


Bo 


Uppercase J 


Commercial at 

Number sign 

Acute accent (apostrophe) 
Discontinuous undertine 
Numeric two 

Numeric three 

Numeric four 


Numeric seven 
Numeric zero 
Numeric eight 


Numeric nine 


Uppercase A 
Uppercase B 
Uppercase C 
Uppercase D 
Uppercase F 
Uppercase G 
Asterisk 
Hyphen (minus) 
Period (full stop) 
Uppercase H 
Uppercase E 
Uppercase | 


Twneiewe st | 
fasion 
[ommecar sda 
ners sd 

ee a 
fwoneicwo sd 
fine tie 
once | 
fneietne 
[inne id 
fneneseen se 
fwnecieo | 8 
fumes weve 
nen nest 

CT a 
Cr a 
ee 
Cr a 
Ca 
Cr 
a 
Cc ee 
Ci a el 

2 

ee eee 
a 
fneneseo i 


Numeric zero 


[ae] [9 Tene 





Symbols 
per Array 











ASCII Loading 2: 
i | ma pet eh 


pt | | a8 [1 [umercone 


Oc 
ar [or [at [reas 
pe [ ele | [owe | 
=| 8 
Tu [umes vd 
Ww [Uopesew 
i [opps 
[0 [nei ree = 
ae 


nD 
NR 


53 
55 
57 
58 


Vertical line 


m 


Pound sterling sign 


Logical not 





63 
6 


peal 
m 
mile felelo 


Dollar sign ; 


Slant (solidus) 
Left parenthesis 


Right parenthesis 


Numeric zero f 









5 
7 


A 
6 iS 
\ 










MEM Pol wPo] rola Q 
~~] wn > 
mim wo an 


70 
71 
72 
73 
14 







30 


baal 
Oo 


MN 
wo 


vhs) 
76 
77 
7 
7 






Uppercase Z 


0 [topmcse 


1 Numeric one 
Asterisk 






Spot an 
Pj o-|S> 


i 
La =a] 
Pao [wo |e] 


8 


| 48 | 
| | | 





8 
9 
a 
3 | [Pet ut sen) 
[Yate set eon) | 
5 | E [Uppercase 
pas [ 2 [imene we 
f 
8 
1 
2 
3 






a 3 

ae [4 [nner 
Te [Wnere sx | 
[9 [homered 
Ta [nee oot | 
oe 


Numeric nine 2 


3 
2 
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Table B—22. Universal OCR-B (/SO) Print Cartridge (with additional O’s and 1's), 128 Characters (Part 2 of 2} 


Loading C 
ss [om — eons a 


Symbols 

per Array 
rat my = | lo ~+| 
Pa| af 9 | & [Unpeciea +t 2 
paz] cz] 97 | 8 [uppercses | 
Pay @ | | c [anc | 2 |, 
Pa { al 9 | > [umeaeo +t 2 
Pa [06 | 100 | Ff |Uppecser «| 2 
raf er | io | 6 |uppecaes 


Left square bracket 









NR PER TM] RM 
> 


NO PR 


EE 
a 


Right square bracket 
Uppercase H 


a 
oo 


fo 2) 
oOo 
- 
nn 


107 Uppercase | 


Numeric zero 


_— 
oS 
wo 


Uppercase L 
Uppercase M 


Uppercase K 


— 
_ 
La) 


Numeric one 


_ 
w 


Uppercase N 


_ 
ray 
> 


Uppercase 0 





Uppercase P 
Uppercase R 
Uppercase S 
Uppercase T 


— 
— 
wo 


i 
— 
co 


Uppercase U 


- 
nN 
oOo 


Uppercase V 
Uppercase W 


_ 
Nn 
ra 


~~ 
nN 
Rh 


Uppercase X 


Uppercase Y 


= 
nN 
o—4 


— 
NR 
w 


Numeric zero 


— 
nN 
wn 


Hyphen (minus) 
Period (full stop) 
Asterisk 


— 
nN 
npn 


127 


SEM EMER] wl] ow En te 

ntirimiol oa] o st a n 

Qo baal m m m 7 baal 
_ 
— 
~ 


— 
Nh 
co 


Uppercase E 





Array size 128 
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Table B—23. OCR-A {ANS ‘77) Print Cartridge, 48 Characters <— 





aee|-| —— 
so | or] 1 | P |uppercser =| 
cS 

CT a a 
Cr a 
Tx Jumecaek sd 
1 Jooacaer i 
a 
a 
Pas [ce | u_| Fumes <i 
ras [os [| Juve st 
rae] 








co oO 
aQ;}oD oO 


OQ 
cs 


Uppercase A 


- 


Numeric nine 


=| 
— 
2| 
— 
a 
crcrc 
civizv 
sizvizd 
oid iad 
a iajs 
afro fo 
@ | ® | 
2Iign ia 
oro io 
DWlLo lo 







Numeric eight 


Ae es a eT 
Pass [a [swine 
a 
Pa [| [2 Wimee ee 
pee Le ieee 


Numeric one 





Numeric zero 

Hyphen (minus) 

Slant (solidus) 

OCR-A quotation mark 
OCR-A colon 

Dollar sign 


/ 


Comma 


Greater than 
Asterisk 
Equals 
Ampersand 
OCR-A period 
Uppercase Z 


Uppercase Y 
Uppercase X 


wn wn ayrm wir NOP y]w 
~~ | oo SRB RISISPRISIL |RSS 
m mii es apal a] a mn 
fez) ol]w m wi_> i] mE oe 


Uppercase W 






eS|-[_——— Ee 
es 
Seay el ec ee ere 
eas a 
1 


sfubpeceS 
a 
re 








athe 
ppercase R aw 
| 48 | 


ra 
Pa 
pa re 


| 45 | 
pe | 6 | 
| oo a | 
1 | | 
es ae 
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Loading Symbot D ti Symbols 
Sequence ymbot Description es Array 


rete] i] 
SE ee 
r=] | 3 | 1 [fen pwemes | 1 | 
er 
ro] me] s | = Jewe Sd t d 
A 
Ee 
re [|e [> [ete i 
FE A 
a 
0 
a 
rr { ee | 9 |W [uomenew it 
8 
ee 
rs[ | | s [less i 
Pe | oe |e | ® [uber it 
Pao [Ao | 8 | 9 | Numeric sro wi sah | 2 | 
rst [ oe] a) 0 [ue 
Sr 
a 
a 
ee 
Ce 
rae [ae [26 |tpwene—— 
Co 
eC 
Ce 
rato] [6 [upeenes it 
ras [os | at F [ene 
a 
ra [ce [a [0 Jones 
A 
pate ® | 8 |umaee | 1 
eC 
Ne 
ee ee 
par [ ae} 59 Yesctamaon poe [1 
fee] or | «| A [eran | 1 
Ps [eo | a] | Revere si fever ide [1 
ee 
Pee | [8 |wneicea id 
al al 
eae a 
Ey 













isa 6 [essere 


Table B—24. Modified ASCII (77L) Print Cartridge, 64 Characters (0) 















ipsa] mee 
lala) 
ee ee a 
reef @ [2 [nner 
pita [| 1 [wneieoe 
[ef [st | ot [Nemerc aera wih sah | 2 
a 
a0 [60s | [rien isd i 
pa [| 7 sent iaos —— 
Pa [se fs [8 [ows 
Paes [| semen 
cae 
ead 


Poff a | © |onmecae ft 
par [| @ | [weston 
Pat] | [twin 
Ee 
 Airay se 
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Table B—25. Japan Katakana Print Cartridge, 128 Characters (Part 1 of 2) 











=| 
Se ee eee ee 
=n CN a 
SN 
P| sf 4 | x [kath © | 1 
Pass [a eaten | 3 
ee 
7 | F fKatakana ik) Tt 
A 












K 
J _|Kotakana (SH) 
[Numeric One 
CCT a 
F [retaare 
Katakana (NI) 

[Matakana (NU) | 
Katakana_ NE) | 
atakana_ fu) | 
[Katakana_ (Mi) 
rations wey 
[Numeric Zero 
[Katakana (TU) 
CC a 
ratatone yd 
ni 


rv 


10 
ll 
14 
7 
19 
20 
21 
22 


NX 


ee 


2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 


‘aka 
aka 
DL |Katakana (RE) 

Katakana (RO) 

taka 


Katakana (WA) 1 
Katakana —_(N) 1 
Vorced Sound Symbol 


3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
37 
39 
42 
43 
45 


wilw 
> > npn > > Pirlo wo wolwo al oo co } co 


SPOT neni nit nt nt wlwl on inion] wl w 
mim mimi] m Pla 
oo 















Loading ar Symbols 
weufacne et | sal uti eee 
| =| br] 47 | © |Semivorced Sound symbol [it _ 


zjia 
< 
3 
® 
= 
tz) 
2 
5 
ra) 


umeric eight 


=z 


umeric seven 


= 


umeric six 


BR 


54 umeric three 


wo 
uo 


ato 
~ 


Katakana (MO) 
(YA) 
ppercase W 


? 


DIL Dl a 
Wi mire 


nN yin NP ww lLwlwi owl wi wi w 
m al baal mi miminm 
on 


o > 7 
s|s/zlslz/F|s z 
Bjvics a = 
3/2/e2 = a 
BIlsala s 

oo] ® a 

gis 

o14a 

< 


Pa «els [+ [msm Td 
Pe [© [0 [letaentess 
Pe fe |) [Rantpaentese dT 
we [= lewis i 
Pat «| @ | 1 [ecenatonsom | 1 | 
Part a] | 7 [samen | 1 
71 Reverse slant (reverse solidus) eae 
7 feeaerman 


Less than 


me Pep epee 





7 


> 


ww 


Uppercase Z 


~~ 


Uppercase Y 


a 


Uppercase X 


~_ 


Numeric one 


~ 
co 


Numeric zero 


wo 


Uppercase U 
Uppercase T 
Uppercase S 
Uppercase R 
Uppercase Q 
Uppercase P 
Uppercase 0 
Uppercase N 
Uppercase M 
L Uppercase L 
Uppercase K 
J Uppercase J 
Uppercase | 


oO 
N 


wo oo} co oO boo] fo] ~~ “jm 
_ orn on Wi Rt ~ on 


Uppercase H 
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Table B—25. Japan Katakana Print Cartridge, 128 Characters (Part 2 of 2) 


ee l—| ——— [ 
Tayo] |e [umecae 
OS CC 


Pe[@[ % | |voment [1 
= 

























| 103 | = [Underine 
Ce 


w i) w 
ow ~ a 

QoQ 

So 

3 

3 

3. 

is 

~ 

a 

“ 

<= 

3 

so 

So 


es 
Od 
Pf t09|# fvomversen «dt 
ET CT 
cd LD A 
afm] ne [8 |wnenemme | 
eC 
arf a e | 7 [nee sess 
Pa | us | 6 [ime |? 
ef |e |e |womenene 
EN 
afm |e _[ 3 [Womens ees | 
Se TC 
Fafa [i [1 Jwnene we 
a 
Pa f@| im | |r Cd 
EN 
Ne 
Daf] [= [emaonma |_| 
Te [6 [A [ratnans Sid Sd 
a 
OC 
re 


MPMI] 





POPPE POT PMT POT fh 














UP-8441 Rev. 3 


SPERRY UNIVAC 


B-41 


0776 PRINTER 





Table B—26. Japan OCR-B Print Cartridge, 128 Characters (Part 1 of 2) 


Loading ae Symbols 

Sequence Symbol Description per Array 
pm | so [ is [+ [aes Ts 
Pet? | fom [| 


3 Ampersand 






Yen sign 
Uppercase Z 


3 


Uppercase Y 
Numeric one 
Numeric zero 
Uppercase X 
Uppercase W 
Uppercase V 
Uppercase U 


Uppercase S 


ie oz 


Uppercase Q 


cyC Cc Cc 
$12 13 (8/818 
@ @ 8 @ 
B/S /8/2/3|8 
iw oO oO is] 
a J a J 
nn yn gy gy 
om @ Oo wo 
o;yv ban] ~ 


Hinlafalatlatlanjpwofwlalartlop re] rotw Oo] wl] rn wlrotbrmJwlwlw]wiw wilw 
RLoPel, aL nl salapfole| op rl alm] ni oD mens DO] wf wopofperi~nr] wf Se aia 


mle 
Co 


tN ele ~ 
ry RO] — wo Wi hm ~ 


\ Reverse slant (reverse solidus} 





wip nin win NM] MS] Ne 


vginIin|~|m o mim m mi aim] om 
Ayo >in ~ RO] w wn STO] |] oo 
= 


nN 
- 


Nm hm ]h 

wn w 
z2\c 
§|a 
ca ed 
a= 
oO J 
°o wo 
= 
ao 


Ww w nN] Ne 
> mle wo] co 


nN 
Dp 


ppercase N 


Ro 
~ 


ppercase M 


BEEEEE 
mid [= 


os 
oO 


Ppercase L 


> 
wo 


ppercase K 
Ppercase J 
Uppercase | 


w 


Uppercase H 


Ww 
w 


Uppercase G 
Uppercase F 


Ww 
on 


Uppercase E 







36 ppercase D 


w 
~ 


ppercase C 


w 
Oo 


Cc 


ppercase B 


i= 


ppercase A 


Numeric one 


NP OPOPr ei?EmM1 ay e|] ola o1° 
—PeTrofaol] af anim] ~] co] © ROT Ww 


Numeric zero 


P49 
Nh 


Period 
Hyphen {minus} 
Asterisk 


P~4 
on 


Comma 


mlrololrolwol ol aya] > 
Qlprepol~ mil of eH] eHKeprme][o ~ 


wo mn 
> > wiw 
w a wi] oo 















ASCII JEBCDIC | Loading a Symbols 
27 7D 46 : Apostrophe 2 


OE 
39 | 9 | 8 9 [Numeric nine |? 


lumeric eight 





Rh 


lumeric seven 
jumeric six 


ninlan 
wn 


Nm 


wmipw 
oj]™~™ 


eft parenthesis 
umber sign 
qual sign 


commercial at symbol 


si~ sw l~ fore mor) ain on 
wy oc Orn MPR | Oo i] on WH Rh Aint pw] rw] 


nn 


ent sign 


SISISITelZe@liolf| 4a 2ij]jaj2j 2ji2zj2j2zra 
4 Bilal ey,Jolelete 
a S| a] es 3413);3);3]3 
o aol oD Doiroainai es] @ 
— —l|a 1st — i oe a 2 i 2 
xy z|—| 3 ala a; ala 
= S| s/= ola|a| =] = 
S| s)2 g|2|212|2 
4 eels ,s|o 


< 


fon) 


% | Percent sign 


+  |Plus sign 


ow 
wo 


~ 


Uppercase Z 


~ 


Uppercase Y 


~ 


Numeric one 


w 


Numeric zero 
Uppercase X 


~ 


Uppercase W 


~ 


Uppercase V 


~ 
~ 


Uppercase U 


Dpercase T 


< 
Ss i) 
3 
= 
oa 
3 


ppercase S 


mim] mim mimi mt) mim pin] > aia i4]~ ain, mam] am] ~sim mio 
Rofwfeiua Ss PO] —] co] w mila] a —1|altmi a Of]K|[rm]_ wisn ~] oo 


Cc 


Ppercase R 
Ppercase Q 


Co 
pm 


Ppercase P 
Uppercase 0 
Period 

Hyphen (minus) 
Asterisk 


Comma 


ao 


co 
rons 


Numeric one 


Cc 


oo oo 
o}]~ aw 





Numeric zero 


Wlwlrm]roepri ny Ss 

Ope oO] ri>Torlrmin 

mim on Oo 
on 


Uppercase N 








er 
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Table B—26. Japan OCR-B Print Cartridge, 128 Characters (Part 2 of 2) 


ERE 
CL 
8 CC 
| a8 ease = 

















Le 
Pa [or | [1 unpecae —dP 


i 
Pe | ce | 6 | [unc | 
Maa [| 6 [ume 
Ps | x | ea 


F | Uppercase F 


Rh 


a 


oO 
uo 
- 
i= 
a=] 
a=! 
@ 
= 
° 
8 
inal 
: 


Numeric one 


ee 
Par | ew fo |? [oesionmax ft 
Par [# [18 | feccanaton pont «Tt 
Pz | [toe |= outaton mark iY 
P| | 10 | aso S| 
OE 
Pa [9 fe [8 |himencnne sd 
it Numeric eight 
ee ee 
| 6 | Numeric six 
Pol 
ae 


clefcle 
SIsis|s 
B/8/8/8 
Oo oO Qo OQ 
2128138) 8 
218) e[& 
eS] of olo 


whlw 
ele 


nN 





Rr 





min 
wn ~ 


113 
115 
| FS | 116 Numeric five 
74 | il? 

| 

| Fe | 

| FL | 120 

121 

| 40 | 122 

} 7E | 124 

Pa fe] 

pe [aa 
| 


~ 
> 


mim 
Nr], w 


umeric two 
umeric one 


pans 
2 


eft parenthesis 


[113 
| is | 
| 6 | 
pu? | 
pe | 3 | 
| 1 | 
| 120 | 
pia |e 
pz | | 

ea Number sign 
| 124 
|? 
| | 


~ 
m 


| = | Equal sign 


commercial at sign 
Slant (solidus) 
Period 


Een 


Hyphen (minus) 


Array size 128 


NEM TR nT dS WI] wlw lw] wl] wi] wl] w 
ortrminm wi co KT rlwlst aia] ~~] co 
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Table B—27. OCR-B Numeric Print Cartridge, 24 Characters 


EBCDIC | Loading om Symbols 
Bo eee 
Lao] of 1 | | ovenen iy 
a 


_ 
w 


- 
~~ 


NTLNMEN 
Rl — [oOo 





ees 
Peel «| 
Papel s 
Papel 
Pay ey 
[aol we a 
Peel 
ae 
Papo 
ae 
Paes 
peel 
Peay 
ee 
fe a 
eee 
Ho 

ee 
Pefep a 
pe [a2] 
Be Ba 
Pepe ya 
oe aa eae 





UP-8441 Rev. 3 


SPERRY UNIVAC 





B-44 


0776 PRINTER 





Table B—28. American Library Association Print Cartridge, 384 Characters (Part 1 of 5) 


ASCII Loading Syinbol Dascrioti Symbols 
(Hex) Sequence ymbo! Description per Array 
eS 
cd 


Lowercase z 





N 





id 


Lowercase y 
Lowercase x 
Lowercase w 
v Lowercase v 


Lowercase u 


cr 


owercase t 


Lowercase s 


? Question mark 


r Lowercase r 
Lowercase q 
Lowercase p 
Lowercase o 


Lowercase n 


~ 


Lowercase m 
Lowercase | 


Lowercase k 


(o) 


Lowercase j 
Lowercase i 


h Lowercase h 


w 


Lowercase g 


2 Lowercase f 


NR 


Lowercase e 


NRO 
oa 


Lowercase d 


Nn 


c Lowercase c 


nN 
foe) 


Lowercase b 
29 
30 


Lowercase a 


v Left hook 


Ww 
NO 


jouble acute 


@;O 2 
3 


WwW 


reve 


me Diaeresis 


w 
& 


Ww 
oa 


PTL WwW w w NP MP mT de _ Seal libel lberd 
nN = ~ alta Ny] Pl wl] ry NN 


cute 


w 
o 


J 
37 


vU 


seudo question mark 
tin middle of A-L:A: 
Double dagger 


w 
wo} @ 


z nilo for) fon) alal a alwbrntwfol wf apni a ds] via 6 
|] > i<) NX Pl olo ALSOP =|] nl al ss} al als] wo] o| p 


an 
fo} 
+ 


Reverse slant (reverse solidus) 
Numeric zero 


Numeric nine 


wW 


Numeric eight 





Numeric seven 


Numeric six 


nim] mi minin NIN co {oO ao wo] © Olwo] o orn a 


on 


35 Numeric five 









ASCII |EBCDIC) Loading i Symbols 
(Hex) | (Hex) {Sequence Symbol Description per Array 
Te A 
eee | rene 
| 2c | ce] 49 [ 





E 
m 
- 
wo 
vu 


‘eriod 





Quotation 
phen (minus) 
xclamation 
ight square bracket 


eft square bracket 


Cc 


pper case thorn 


Cc 


Ppercase digraph OE 
Uppercase digraph AE 


cloai[miz Oo O° 
o ° 

fe) 3 

2 3 

o& 


ppercase Z 


a 
STM! p>] pj7n 

E 

N 


cic 


ppercase Y 


Cc 


Cc Cc Cc 
no] 
no 
@ 
al 
° 
o 
a 
o 
po] 


ppercase X 


ppercase W 


io 


ppercase V 


ppercase U 


Cc 


ippercase TF 


Cc 


ppercase S 


N 
mn 
wn 


lant (solidus) 


pc 
ai 
be 
| | 
ze 
aa 
| P| 
| oe 
| a 
es 
| 70 | a | Uppercase Q 
za 
| 0 | 
| | 
za 
za 
| > 
ae 


Oo 


PIPL PITIMIMIOLAIALALOLaATeOlolal;]o a] mim 
s|e[2/2[s|3/2]/2]2]2/a]3]2]2]2[2| 2/3] 2|3]3/2|2 [3] 2] {51 
E 
© 


7p 


Uppercase P 


Uppercase O 
Uppercase N 


ppercase M 


Cc 


ppercase L 


Uppercase K 


Cc 


ppercase J 


Cc 


lppercase | 


Uppercase H 


Cc 


ppercase G 


pb 
a 


w Pia aS pPlajalsalaljlajyafsala oo ato fa ala alolo NTN 
= N | & N][o{o;plroalolo{min = wlio ~u] oo py |oln -lo 


Cc 


ppercase F 


or 
Cc 


ppercase E 


Cc 


ti 


ippercase D 
Uppercase C 
Uppercase B 
Uppercase A 


Numeric three 


w 
NR 


Numeric two 


Numeric one 


sl 
wo 


y Lowercase y 


fee] 


7 


wo 


Lowercase x 


~ 
~ 


Lowercase w 
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Table B—28. American Library Association Print Cartridge, 384 Characters (Part 2 of 5) 





ASCII jEBCDIC| Loading 5 “tae Symbois 
(Hex) | (Hex) | Sequence ymbol Description per Array 


OO OO 
[7s [ae [oe [u [towersseu id 


1 









owercase S 


owercase r 


efeoef[etc 
° 
2 
oO 
S 
oO 
o 
n 
o 
en 
Ww 
Oo 
sfufa sa] o 
wlo yn mio 


owercase p 1 


Plawereses 
To [towercase ed 
Pot [m [towereese md 
cf ea [102 [1 [towers 
oe [sz [103 [+ [toworeasex «dt 
8 re 

Ptawerses «dt 


owercase h 1 


n 


| 95 | 
= 
=a 
| 99 | 


olafr[r in 
© b> 


rc 


Lowercase g 


cr 


owercase f 
owercase e 
Lowercase d 
111 


112 Lowercase b 1 


7 [ar[na [| ~|te Sid 
A Cy 
rite | | ootatoe 
re eS 
Five [= [tes man Sid 
rise [> [oraerman «dt 
F120 [| Soperacrnr et parentoss [2 | 
Pe eee a 
a es ie a A 
[iza | | surererorovasen |? _| 
Pr24 || Supers minus sgn 12 | 
125] = | Supersrot numeric zero |? | 


Superscript numeric nine 


Lowercase c 


ea 
= 
Lt 
ft | 


ro) fon) 
~ > 
co} o 

N] @ 

= 

° 

N 





AAPA 






NTN 


127 Superscript numeric eight 


Superscript numeric seven 


w 


uperscript numeric six 


=a/|oafo — 

WIR] NM NTS 

O};oO] oa Ola 
“ 


oe oy 
Ww] w 
WIN 


no 


uperscript numeric five 


_ 
wo 
= 


uperscript numeric four 
uperscript numeric three 


Superscript numeric two 


= 
w 
B 


uperscript numeric one 


$ 


No Wiwyinry 


= 
Ww 
on 


Doliar sign 


~ £ 
o ror] 


= 
w 
o 


commercial at sign 


Asterisk 


NT} 
a 
e/3| 
E 
w 
~~ 


= 
w 
foe} 





Pound sterling sign 





EBCDIC 
(Hex) 


Loading 


Sequence Symbol Description 


Musical flat 
R Subscript patent sign 
Lowercase Polish L 
Lowercase Scandinavian O 


Lowercase D crossbar 








~~" 


urkish | 


Bo 
NPNOEN PMP mR PY] Nh Se 
> 2 
> 
a2 
fa 





a 


ight ligature 


. 


eft ligature 


acron 





Aa 


acek 


ircumflex 


as _ = 
> > cad 
~ (o3) nN 









rave 


_ 
oa 
nN 


umber sign 


ppercase Polish L 


nN a 
Ww m 
o|/=— 
aen 
pw 


ppercase Scandinavian 0 


ppercase D crossbar 


A 
b 
fe) 
> 
= 
on 
a 


ouble underscore 


= 
a 
~ 


andrabindu 


nderline 






ircle below 


ouble dot below 


ot below 


62 ubscript left parenthesis 


=f 
ton) 
w 





ubscript right parenthesis 


¢ 


ight hook 
ubscript plus sign 


ubscript minus sign 


-=jJof— = 
NI] NIN a 
NT-1]o ~N 


Subscript numeric zero 







Subscript numeric nine 


Subscript numeric eight 
Subscript numeric seven 


ubscript numeric six 


ubscript numeric five 
ubscript numeric four 
3 Subscript numeric three 


Subscript numeric two 


NIL NMLO PN PONENT re SP NTN PENT MTR ENTE NTN ENT D 


oa|;o];[o[— 
NPM TSUN 
Olay, [ow 


Subscript numeric one 


= 
~ 
sw 


emicoton 


Ww 
lo] 
m 


Left parenthesis 
Right parenthesis 


Ampersand 


—_ = fm 
oO Se ie! 
= © | oo 


= Plus or minus sign 


- 
a 
nN 


% Percent sign 


amma 


N NIN [NS 
QPatn 
O,w po 

= 

~ 

w 





Beta 


> 
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Table B—28. American Library Association Print Cartridge, 384 Characters (Part 3 of 5) 


ASCIE JEBCDIC| Loading Se Symbols 
a a ee 
Per [oe | res |? [towercaseinom [2 


Lowercase digraph oe 





Lowercase digraph ae 


rc 


owercase Z 


owercase y 


cr 


owercase x 


owercase w 


< 


owercase v 
owercase u 
owercase t 
owercase S 
? Question mark 
owercase Fr 


owercase q 


rc 


owercase p 


Lowercase o 


Lowercase k 2,4 


Lowercase | 


nN 


N NITNIT NTN _ = a Ja 
fo] gisicts wo o food mes} 
a Win] = ~ NR aoiNn 


NR 
jo) 
~“N 


Lowercase i 


owercase h 


NX 
Oo 
oO 
cr 


owercase g 


Lowercase f 


S 
° 


NR 
= 
= 


Lowercase e 


nN 
= 
NR 


Lowercase d 


NR 
= 
w 


Lowercase c 


ie 
£ 


Lowercase b 


Lowercase a 


| 


Y 


Vv eft hook 


NTRP meTd 
—~ |of aj oa 
OIimNpora 


iouble acute 


DIAIA [op cop) fez) fez) OimNINnI In Jo i~ Iw yw lw IN y ~~ I~] 7 
— [Ny ]w a N b> ie) NLOl—$- [NH Jn lwWwlAalTalaiIw~lo]o |p ]rw 


ni mim ao ea! wm ]o;] a wm io @ojlyo oO a oO 
NR 
a 
foo) 


NPENMENT, OPEN] MEN 
NT ME NENT RIT tS 
O;,n~] al a?PA] w 


N 
wo 


reve 


is) 


iaeresis 


EE 
NIN 
+10 


> 


cute 


N 
nN 
Nd 


Alif high comma 
Pseudo question mark 


Dot in middle A‘L-A 


7 


t Double dagger 


Reverse slant (reverse solidus) 


Ro 


w iw | w PLL 
=~ 1M ]w N Tw 


Numeric zero 


z 


umeric nine 
29 
230 


Numeric eight 


Wl] ww] oa N 


37 F7 7 Numeric seven 





> 



















ERS | —— 

| 36 | ro] 2a: | 6 | numericsx 38 

p35 [rs [sz [5 | numericfve 
[Numeric four 


rape fas [| 
Tar [rf 28 [| Avmsvente id 


omma 


| 


- Period 


‘olon 


oO 


uotation 


yphen (minus) 


N 


N nN 
Saad w w 
_ N an 


Right square bracket 


4A] 242 eft square bracket 


ro NI NIN] w N 
n -)O)})> io) 
re) yin 
> n> 


ppercase thorn 
244 


| 59 | es | 247 | Y Uppercase Y 
Od 
ps7 [es [269 |W] Unpecew LS 
ps6 | es | 250 | Vv | Unpercaev 
OE 
[sa | es} 252 | 1 | Upperceset «dS 
[sa | e2| 253 |S | Unpercases sd 
Par [otf ase [7p Samora dt | 
| og} 255 | R | Uppercase R 


Uppercase Q 


Uppercase digraph OE 


Uppercase digraph AE 
Uppercase Z 


Cc 














Cc 


ppercase P 


Uppercase O 


nN 
oo 
E 


Uppercase N 


Cc 


c 
=) 
3 
® 
g 
9 
® 
a 
© 
= 


ppercase L 


Uppercase K 


Uppercase J 


ppercase | 


i= 


ppercase H 


rs rs 5 ala a 
~ > io) nj Oo N 
}a[2|2|3|s] 2[3|3| ¢]8 
o| © @ x 
N 
& 
ee 


Cc 


ppercase G 


Cc 


ppercase F 


Uppercase E 


Cc 


ppercase D 
Uppercase C 

ppercase B 
Uppercase A 


2 


umeric three 


npn 

nN Nn 
~~ ~ 
- nN 


Numeric two 


B 
_ 
N 
~ 
oa 


2 


umeric one 


Y Uppercase Y 





m 
ao 
N 
~ 
ao 
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Table B—28. American Library Association Print Cartridge, 384 Characters (Part 4 of 5) 


EBCDIC) Loading 5 inti Symbols EBCDIC) Loading at Symbol 
ymbol Description y ymbots 
ay Fang tt a Sl niin a Aiay es} Resse csi ce ner anes 
[se | efor |x| Uoennex «its ||| | | | suencmnnn oan? | 
Ps7 [ef ae | w| Umercaew +f? || | | 23 _ 
Uppercase V Superscript numeric nine 


| 280 | u | Uppercase U Superscript numeric eight 
roa ea Uppercase T Superscript numeric seven 


| s | Uppercase S 


ppercase R 





















Superscript numeric six 


Superscript numeric five 


Superscript numeric four 


| 3 | Superscript numeric three 


Cc 


Cc 


ppercase P 


ppercase O 


fos} 
Cc 


NIN 
|] 
“ E 
KS] 
8 
iv] 
» 
a 
o 


Uppercase N Superscript numeric two 


z= Superscript numeric one 
oe Dollar sign 


ppercase M 


ppercase L 


Cc 


ppercase K 


| 289 
| 290 | J | Uppercase J 
[201 | 


ppercase H 


@ | Commercial at sign 


ps 
mea 
| | Pound stering sign | 
= 


® Subscript patent sign 
Lowercase Polish L 
| 6 | Lowercase Scandinavian O 


Lowercase D crossbar 


| a | 
(Gey cr ea 
Turkish | 
sient 
Left ligature 


Macron 


ee 
Hacek 


Circumflex 


Number sign 


44 





Cc 


ppercaseG 


Cc 


ppercase F 
lppercase E 
ppercase D 
Uppercase C 
Uppercase B 
ppercase A 


WW Ww fw] w Wl w lw w w wl] w wo 
PL SIP aLPaR Ta] S Wl w lw w w NTN nN 
NP Oo, ope fw] ry SL oia w = aOln b 


Numeric zero 


umeric nine 


Ww 
+ 
@ 


on w pir N 
m fw) wpe pS 
a wo w ais 
n MIO w ala 


> 
my_o 


umeric eight 


w 
mS 
© 


umeric seven 


Ww 
on 
oO 


umeric six 


k Uppercase Polish L 


Uppercase Scandinavian O 


| D | Uppercase D crossbar 
4 Double underscore 
Candrabindu 


umeric four 


2 


iw] oaj2 2 2;2);/2)/2 FISIS 
3 {3 
Te ee | 
wo 


umeric three 





3 Numeric two 


umeric one Underline 
ilde 


Circle above 


7E Al | 312 


~ 





Circle below 


Double dot below 


Dot below 


w 


14 ot above 


wWiwl w WEN] tS > PT 


Ww 


Subscript left parenthesis 


NPP NPR PREM MS] YML MIM TM FMP M] NT MTN 


3C 4c |} 316 
17 


18 


Less than } Subscript right parenthesis 


Ni[ isnt noe sd 


+ Subscript plus sign 
Subscript minus sign 2 


w 


Greater than 


Subscript left parenthesis 






Wl] Ww iw Ww fw WwW Ww] w WwW] w 
DID alan a arn al on 
[Ae ES) O;o ~ ats Nh] — 


Subscript right parenthesis 


w w w nN 
= 3 2 © 
a ~ wl 


0 


64 
Alif high comma 65 Subscript numeric zero 2. 
321 + 66 


Superscript plus sign Subscript numeric nine 2 


Qo nN 
> w 





A 
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Table B—28. American Library Association Print Cartridge, 384 Characters (Part 5 of §) 


ees ——— Fs 
ee a 
[ace [5 Tsuna nunare sen [2 
a Sr 
a Se 
[Tar TT sitesi numa oor | 
a 
CS 
[Tara] sitesi numeric one] 
Patel se tenes 

ma 

_ 




















[29 | a0] a6 | 
[20 [50 | 977_] 
[25 [ec | se0” [x | Percom sen 
| | Gamma i 
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Table B—29. Farsi Print Cartridge, 192 Characters (Part 1 of 3} 


I di 
ae pn pase Symbol Description 





2/2) 2) 8) 2) 2) 2) 2; 2/2) 2s) 2/2) 2) 212) 2) Se] 2] S|] 2) 2) 2) 2) 2) 2) 2] 2] 2) 2) Se) 2) Se) 2] eS] ey eye 
SpPpepesperpeypepet~pepepepepepejzepepeoy ly eypet S] ly CP; CT S] Se Se} eS] Sy] Se] ST ey ee] ey] eS] ey] es ey ee 
Oo] ol] ol] of] of] of ow] oto] wml] af ol] of of ao] ol] ol} co] of} ct ao] ol] of} of] of of] of] of co] ao] ao] wo] co] a] wo] ao] a] a 
QPS PSP Spy Py Ss Ps PPS PSP PP Pp Pp SP SP pp ep PP ep pe] ep ep yey 


fell Sd fa Ge fae 


APALALAL ALATA] APA SL FLAPHA PSB] ALA] ALA aA] FZ) HL a] aypara 
LCPEPepepelePpeplepepeplepeP~pe FePe Pe PS Pepe; Spe pepeyerze 
offal afoot a] ofwol scluj of cofopofla}|ofojlolajlul| al oaolaoft ac] ala 
we fe fe ge pu fae fap fae papa fa fa fa ee 


BECORO = 97300 cCEeMOBOUSDOR?OPcCoesacOccOUUEL 





Farsi 
Farsi 
Farsi 





EBCDIC] Loading ane Symbols 
(Hex) |Sequence Symbol Description per Array 
a Re eee Ca 

















Symbols 





per Array 
1 
ie | 
Pa aeaall 
Sie 
=a 
ee 
cE 
ay 
poe 
eee 
ae 
mz 
el 
fn P| 
ms 
ma 
ieee ceed 
Eat | 
=a 
bo 
ed 
aa 
zs 
eae 
a 
Loe 
Poe a eel 
Gee | 
Pe 
am 
a 
En ad 
N= — Ba =] 
= 
= 
as 


Farsi 
Farsi 
Farsi 
Farsi 
Farsi 
Farst 
Farsi 
Farsi 
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Table B—29. Farsi Print Cartridge, 192 Characters (Part 2 of 3) 





Symbols 
per Array 






Symbols 
per Array 


Symbol Description 







Farsi 


lade lel tele ies | 


EBCDIC | Loading 
(Hex) Sequence 
93 


Farsi 
Farsi 


Farsi 


wo 
~ 


— 
Oo 
= 


Farsi 
Farsi 


Farsi 


arsi 


_ 
iJ 
NR 


arsi 


Farsi 


Uppercase | 


Uppercase H 


se mt 
g 218 


Uppercase G 
09 
10 


Uppercase F 
Uppercase € 


an 
= 


— 
> 


Uppercase D 
Uppercase C 
Uppercase B 


12 C 






OPOLOPLo] e2I oI oy colo 
— Rpm, eli ni ni nm] co] o 


Uppercase A 


_ 
— 
on 


Numeric nine 






Numeric eight 
Numeric seven 


Numeric six 


U 


ral ele re rales |8 |e et 


~ 
no 
w 






Numeric five 


ne pr 
NRO] = =i 
alo wa os wo 


~_ 
nm mimin 
=z on Py 
= s 
gz. g. 


wl w 
Sion 





~ 
Lae) 
— 


umeric three 


umeric two 


NR 


ePepe]r 
NT Nm BR 
mt mS] wi] rm 


jumeric one 
30 FO 
Hyphen (minus) 


ail amiam} alam] am] mimi 
KT opwolelatnj~a]aojywo 





NmMTN 
ao}lo 


126 
29 50 127 


2c {| 6B | 128 


Left parenthesis 


Right parenthesis 









Comma 


iw) 





Fas e 

Uppercase Z CQ) 

Uppercase X } 181 | 

137 Uppercase W Y 1 
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Table B—29. Farsi Print Cartridge, 192 Characters (Part 3 of 3) 


fee Loading Symbols 




























UP-8441 Rev. 3 SPERRY UNIVAC C-1 
0776 PRINTER 


Appendix C. Printer Hexadecimal Code 


Hexadecimal codes for control commands and hexadecimal space, skip, and advance repeat codes for print 
advance and advance only are presented in this appendix. In addition, the hexadecimal binary equivalents are 
included. 


COMMAND CODES 


Function Hexadecimal Function Hexadecimal 
Sense 1/O 04 Load Code FB 
No-op 03 Read LCB OA 
Fold 43 Load VFB 63 
Unfold 23 Read VFB 12 
Inhibit Data Check 73 Diagnostic Write E3 


Allow Data Check 7B Read PLB 02 
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PRINT ADVANCE/ADVANCE ONLY CODES 





Print Advance Advance Only 








Space 0 Lines 01 07 
Space 1 Lines 09 OF 
Space 2 Lines 11 17 
Space 3 Lines 19 1F 
Space 4 Lines 21 27 
Space 5 Lines 29 2F 
Space 6 Lines 31 37 
Space 7 Lines 39 3F 
Space 8 Lines 41 47 
Space 9 Lines 49 4F 
Space 10 Lines 51 57 
Space 11 Lines 59 5F 
Space 12 Lines 61 67 
Space 13 Lines 69 6F 
Space 14 Lines 71 77 
Space 15 Lines 79 7F 
Advance Repeat 81 87 
Skip to Code 1 89 8F 
Skip to Code 2 91 97 
Skip to Code 3 99 OF 
Skip to Code 4 Al A7 
Skip to Code 5 AQ AF 
Skip to Code 6 B1 B7 
Skip to Code 7 B9 BF 
Skip to Code 8 C1 C7 
Skip to Code 9 cg CF 
Skip to Code A D1 D7 
Skip to Code B D9 DF 
Skip to Code C E1 E7 
Skip to Code D EQ EF 
Skip to Code E Fi F7 
Skip to Code F F9 FF 


Hexadecimal-Binary Equivalents 


0 = 0000 9= 1001 
1 = 0001 A= 1010 
2 = 0010 B=1011 
3 =0011 C= 1100 
4=0100 D=1101 
5 = 0101 E=1110 
6=0110 F=1111 
7=0111 

8 = 1000 


Examples: FB = 11111011 
OE = 000017110 
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Term 


Actuator assembly 


ADDRESS OUT signal 


Alignment guide, forms 


Allow data check command 


Array sets 
data code 
types 


Associative data check 


Attention bit 
designation 
use 


Busy bit 
designation 
use 


SPERRY UNIVAC 
0776 PRINTER 


Reference Page 


23.1.1 2—9 

3.5.1 3-17 
23.3 2—10 
3.2.16 3-6 

2.1.6. 2—4 

Appendix B 

37 3—19 
Fig. 3-1 3-7 

3.3.2 3-7 

Fig. 3—1 3-7 

3.3.5 3—7 


Term 


Carriage, printer 


Cartridge identification code 
example 
load code considerations 
location 


Cartridge verification 


Cartridge verification code (CVC) 
dualing 
identification code comparison 
listing 
load code buffer 
load code considerations 


Channel end 
designation 
use 


Channel end status 

load code 

load vertical format buffer 
Character dualing 

cartridge verification code 


folding 
load code command 


Character folding 
Character specifications 
Command codes 


COMMAND OUT interface line 





Index 1 


Index 


Reference Page 


2.3.1.2 2—9 
Figure 2—2 2—6 
3.8 3—19 
2.1.8.4 2—6 
2.3.6.5 2—18 
2.3.6.4 2—15 
2.1.8.4 2—6 
Table 2—5 2—19 
2.3.6.1 2-12 
38 3—19 
Fig. 3—1 3-7 
3.3.6 3—8 
3.2.2 3—1 
3.2.1 3-1 
2.3.6.4 2—15 
2.3.6.4 2—18 
2.3.6.4 2—17 
2.3.6.4 2—18 
2.1.5 2—4 
Appendix C 

3.5.4 3—18 
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Term Reference Page Term Reference Page 
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